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A PLOT OF AIR HISTORY... The U.S. Navy tracks airer 


ona fransparent board as radar reports the iV Ppostlions Plot the 


famous Navy and Marine fighter planes as reported by histor 


Grumman aircraft fill the board 


GRUMMAN AtRCRAFT ENGINES 
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Nose cone or waist gear box mounting 
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SUNDSTRAND 
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THE NEW DOUGLAS DC-7 


1, handsome, DC-7 — Douglas’ 
nmercial airplane. This picture 
shows off the power packages built for the 
DC Rohr world's largest producer 
to-install power package 


both commercial 


for 


and military planes. In 


addition, Rohr Aircraftsmen c 


rrently are 


OOO different 


producing more than 25, 


parts for all types of airplane: 











WORLD'S LARGEST PRODUCER 


READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


pil ia f iageee) ite) Ff vile). | CHULA VISTA AND RIVERSIDE CALIFORNIA 
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ANG) ) Gear 


SERVES IN 
NAV Y’S 


HUP-2 











This right angle drive is part of 
the control system for the tuel 
shut-off valve. ANGLgear is often 
the choice when compact design 
ind high capacity are required 
These qualities make it a favorite 
unong designers—specitied equip 


ment m many amcratt 


Model R-300 is rated at 1/3 hp 
it 1800 rpm— Model R-320 at 1 hp. 
Both models have hardened gears 
and ball bearings, are lubricated 
for life. Both are made with 1:1 
ratio and with 2-way or 3-way 


hatt extension 

ANGLgears are described fully in 
the LAS. Aeronautical Engineering 
Catalog. Reter to this publication 
for ynplete information, or write 


us direct 


ACCESSORIES CORPORATION 


1414 Chestnut Avenue 
Hillside 5, New Jersey 
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MOST WIDELY USED CONTROL BEARINGS 


a 


get “green light” for 


tomorrow’s 
aircraft applications 


... advantages 
of teamwork 
that stays 

“on the ball” 


ea 


a saa 


NS 


Now Fafnir Control Bearings have load ratings that Fafnir patented Plya-Seals. 
reflect actual operating conditions. Re-evaluation of The creation of new aircraft bearings at Fafnir is 


load ratings by a new and improved formula greatly never regarded as the end of a job... just the beginning. 


extends the field of application for this firse and Through continuous research, experimentation and col- 


leading “family” of vital aircraft control bearings. laboration with ai-craft design engineers, Fafnir keeps 


If you are a veteran aircraft 
designer, you'll recognize this ad- 
vance as one of several made since 
the “K Series” was introduced in 
1933. Only a few years ago, it 
was redesigned to take the famous 


“on the ball’ with bearing devel- 


opments and improvements, 
That's why Fafnir continues to 
get and to welcome “tomorrow’s 


AIRCRAFT BEARINGS jobs” today. The Fafnir Bearing 


Company, New Britain, Conn, 
THE MOST COMPLETE LINE IN AMERICA 
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Forgings for the aircraft industry today demand the utmost in engineering 
and production techniques and in scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, is typical of 
W yman-Gordon's forging contribution to the ever-growing progress in aircraft 
design. In crankshafts for the automotive industry and in all types of aircraft for- 
gings, steel and light alloy, Wyman-Gordon has pioneered in the development 
of forging "know-how''—there is no substitute for Wyman-Gordon experience. 


Stadbead of the Indu try for Whore ow Sixty ‘i e an 


DVAAVEANE Tere) :pye) 


ZINGINGS OF /ALUIMINUM * MAGNESIUM + STEEL 
WORCESTER, MASSACHUSETTS 





HARVEY, ILLINOIS DETROIT, MICHIGAN | 
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NEWS DIGEST 





Domestic 


Sikorsky S-56 twin-eng 
assault hehcopter was airborn 
first tin 1) IS and 


of about 15-min 


te ic 
] 
' 


copter h 


Failure of 4 
the No W rig 
gine of » Amen 
during start of takeoff 
the flight to be in 
tailure set off the tran 
ing svstem, and th 
plane vith brake 
Phere Wal 
ecrs and hve v member 
ited. The D¢ had bee 
ours prior t ke Y 
ng stem 
not pond 
Wright Aeronau 

lined 


eT 


United Air Lines gives strong backing 
vavelength (C-band 
X-band) for use in 
ier warning radar Vhi 
tatement 


1} It 

old mn 

ompany 

iluation of tests of an exper 

mental RCA radar confirms an Avia 

rion Werk prediction sept. 25, p. 54 

Detailed UAT report on the radar 1 
vithin a month 


xpected 
New overseas flights from Detroit and 

Chicago to London will be 

by Pan American World Airways Apr 

: Douglas DC-6 transports on 

eCrTvice PAA plan to eN 

wand ro from the Midwest 

June with flight to 

Hamburg, German 

ind Stockholm 


inaugurated 


next 
See t] ind 


I igen 


+ 


Record trafhe of more th 
passenger predicted by 
Airline r 195 
total by higher 
ports preliminar 
nearly 24°% re 


ree 1 


World 
topping last eal 
than 20% [WA re 


figures indicate an in 


Tran 


crease of enue pa 
enger mil vith 
being credited t] 


of 103 3 


William B. Ziff, 55, pioneer 
nd board chairman of Ziff-Da 
lishing Co., died last week in New York 
Charles I. Rosendahl 
long-time proponent of 
believe the 


Vice Adm 
| SN Ret 
dinigibl 


tom powe! 
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Eisenhower Awards Aviation Trophies 


lb isenhower econd trom right 
Leonard 8. Hobbs (second trom left 
for 1953 at the Wright Memorial Dinner 
left to right: Dr. Leslie Bryan 
Trophy tor 
Collier Trophy work on the J57 
National Acronautic Assn.; Eisenhower 

Wrcht Brothers \lemorial Prophy 


President 


for bhi 


Stors 


Aviation gas 
} , 


‘ 


Financial 
NicDonnell Aircraft Co 


Emery Air Freight Corp 


| ) 


International 
birst Hawker Hunter Mk 


\ 
4 


ry? 


Uri Michacly, | 


following 
in Washington, DD. ¢ Dex | broom 
University of Iino 

iviation training and education achieve 
turbojet; larry 
und Rep. Carl 


ith PAW A executive 
presentation of top aviation aw ud 
winner of the Frank C. Brewer 

Hobbs 
Cottey 
Hin haw 
on Wrght Dinner on \¢ 


ment winner 


wesident 
l 


Witt 


ms-Australia Airlines 


Bristol I yp 173 


transactions 


Air trafhe 
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iwiahon 





Another SCHWEIZER 
PRODUCTION 
ASSIST * 


ee 


Wie = 


ements cap areceh 
es <thainteansitidiithes 00 ——— eer 


VERSATILE 
PERFORMANCE 


KAMAN HOK-1, the newest Navy high-performance heli- 
copter is designed for general utility service and converts 
to an aerial ambulance. Schweizer Aircraft Corp. gives 
Kaman a production assist in the building of this most 


versatile helicopter. 


The Schweizer reputation for quality standards, produc- 
tion ability and the facilities for both sub-contract work 
and the manufacture of Schweizer’s internationally fa 


mous sailplanes is widely recognized and relied upon. 


When you need a production assist . . . call on Schweizer. 


*Other SCHWEIZER Production Assists for Bell, 
Grumman, Republic, Fairchild, Link, Stanley, etc. 


NAAT OC AWEIZER AIRCRAFT CORP. 


ELMIRA, NEW YORK 
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Headline News 


U. S. Defensive Missile System 

Stout Plans Tri-Motor Comeback. 
Mach 2 Problem: Violent Control: 
Eisenhower Backs Air Buildup 

F4D Tries for New Altitude Mark 
Continental-Braniff Merger Plan 
Thunderjets Tokyo-Bangkok Nonstop 
Turboprop R3Y-1 Begins Tests 
Rickenbacker Studies Piasecki Copter- 
TWA Service Boosts Connie Speed 


Financial 
Survey Tabs Aircraft Future ¢ 


Aeronautical Engineering 


Guide to High-Altitude Rocket Design 
The Case for Constant-Speed Rotor 


Production 
WADC on Magnesium: Good But 


Avionics 


Volsean Unsnarls Airport Traffic Jam 


Air Transport 


Airline Profits. Revenues Set Record 
AA Starts let U.S..-Mexico Aircoach 
U.S., Canada Sign Air Agreement 


Roof Heliport 
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Industry Observer 
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BuAer Contracts 
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Letters 

CAB Orders 
Shortlines 

Cockpit Viewpoint 
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U.S. Jet Fighters 
Caught on the Wing 


[hese spectacular action photos of the new USAF and Navy jet 
fighters show four-plane North American F-86 aerobatic team 
the Sabre Knights (below), working on a loop in close diamond 
formation; first view of a Republic F-S4F ‘Thunderstreak (toy 
right) being boosted skywards by four powerful rocket assist 
takeoff units under the plane’s belly, and a Chance Vought 
F7U-3 Cutlass (lower right) coming in for a landing with win 


slats open and V-type carrier arresting hook lowered 














By testing motors at 65 F below zero 


G.E. gives you more 


Aircraft motors must be dependable for they 
operate vital equipment such as bomb-bay doors, 
gun turrets, radio tuners, and wing flap controls. 


In this cold chamber at G.E.’s Specialty Com- 
ponent Motor Department, Fort Wayne, Indiana, 
urcraft motors are “frozen” for 72 hours at 65 
legrees F below zero. Then, each motor must start 
ind operate satisfactorily. 

Used to test motors and to detect your special 
problems of cold weather aircraft operation, this 
old chamber typifies the engineering thoroughness 


4; CU COP pl F pivots 


GENERAL 


or your motor dollar 


at G.E. the resourcefulness that helps 


better quality aircraft motors for you. 


When you have a tough aircraft motor ap] 
problem, remember that General Electri 
experienced engineers and testing facilities 


you 


For complete information on G-E Specialty C 
ponent Motors and engineering assistance 
yle, contact your nearby General Electri 
paratus Sales Office. General Electric Com; 


Schenectady 5, N. Y. 


’ 
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Robert TH. Hernstein 
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of ik 


Changes 


Frank Sharpe 

r for Fastern Ai Line 

Dennis J. O'Connell ha 
manager f \. O. Smith 
Gear D 1, Toledo, Ohi 

Douglas Knowles, f 


Reid 
f 
nda Calf 
Laurence H. Flora ha 
| te I linnes 
land. Edward bk. Griges 
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mag 
H. Arthur Hook igt 
for CAA, ha ed | 
\ nd Ni 
M. J. Rudick 


\ ' 4 
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R. Hi. Lundberg, a 
nginect 
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; 
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George B. Bullard, Jr 


trial gin Wi 


Honors and Elections 


W. A. Patterson, | 
| nh appe 
nh rt th Cx 
ind Cor i) Salar 
Gordon W Reed, ] ird i 
slass | ind Harry O. King, a dir 
I LSAT award for 
t rsta 
Wilbur L. Morrison 
“week . 
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INDUSTRY OBSERVER 


> t North A t | tha W t 


PF Douglas Aircraft proposed turboprop pow cd C-133 tran port till a 


on paper, according to a company spokesinan. The project still is classified 


> 


PUSAT C-124B Globemaster powered by tour Pratt & Whitney Aircratt 
134 turboprops is expected to make its first flight at Douglas’ Santa Monica 
plant before the end of the vear or shortly thereafter. C-124B is considered 
1 prototype for the ¢ 133 


> \! | \I 
\l 


> American Airlines reportedly is having difficulty mecting its less-than-eight 
hour nonstop transcontinental schedule with its new DC-7s because of power 
drop when the Wright Turbo Compound engines are leaned out to cruise 
fucl-consumption. ‘This forces pilots to fly 2,000 ft. lower than the 23,000 
ft. originally planned. Another factor is stiong winter winds, AA says it is 
working with Douglas and Wright to find solutions to the problems 


> |} | t pla | I 


> Convair's Forth Worth Division is adding a beefed-up main landing gear 
to the B-36, and the plane has been designated the B-36J. The plane will 
carry a heavier bomb load and the gross weight is more than 400,000 Ib 

> ( t t till im tl 


\\ 


> Renewed cffort by the British to put the Gloster Javelin, delta-wing night 
fighter, in the joint aircraft program for off-shore procurement has delayed 
progress on the fiscal 1954 program. It was rejected in the fiscal 1953 pro 
gram. Italy, now producing the F-86K, wants to manufacture U. S. aircraft, 
feeling that British factories are almost as vulnerable to air attack as conti 
nental factories and that it is advisable to equip European forces with U.S 
nrcratt 


> \' ’ 
PB | 7 ts. D 


; 


1m 


P Clearance for 3,700-hp. military rating on ‘Turbo ¢ ompound engine has 
been received by Wright Acronautical Division of Curtiss-Wright ¢ orp 
Highest previous announced rating was 3,500 \ company spokesman said 
that weight-horsepower ratio is now 0.92 Ib hip 


> ' 














Newer Look? 


Some airpower leaders on Capitol Hill aren't satished 
that the new Joint Chiefs of Staff have gone far enough in 
concentrating on airpower and cutting back on surface 
forces in their “new look” defense program 

They plan to challenge the Administration with it 
onomy. They complain that the Ad- 
ministration, in its efforts to make the armed services 
“efficient,” is overlooking possibilities of sharply cutting 
spending br | “effective” forces and 


oping 


own argument: 


defense deve 
cutting deadwood 

[hey say the taxpayers now are supporting two Defense 
Departments—one ond World War II and 
the other to wage an entirely new type of wat 

American Airlines’ president C. R. Smith expressed 
the thoughts of the dissidents in his recent Tulsa spzech: 
“An increasing number of thoughtful men are swinging 
to the belief that there is something wrong with our 
prevailing ipproach to strategy, with its emphasi on 


to wage a s 


urface weapon 
A changed approach, hi 
personnel cutback and a $10-billion-a-vear budget redu 
This would mean a 2.5-million total militar 
trength and a $25-billhon annual budget. ‘The Admin 
program is understood to mean an eventual 
3.1 million personnel and $32-billion or 


iid, would enable a l-muillion 


tion 


istration’s 
reduction to 
$33-billion budget 


Symington’s Converts 


Air Force's former Secretary, Sen. Stuart Symington 
has won new support during the congressional recess for 
his airpower fight with Defense Secretary Charles Wil 
son. One outstanding convert: economy-minded Sen 
Paul Douglas who supported the Wilson program and 
was one of the handful of Democrats who voted against 
proposals to restore Air Force Douglas’ 
comment 

“IT now publicly confe that T was wrong and that 
Symington was right. I made the mistake then and I 
promise that IT will not make the sam Wain i 

Count on Symington to confront Wilson with his a 


money this year 


error 
surance that no combat planes would be eliminated from 
the USAF program and his subsequent cancelation, afte 


Congress adjourned, of 748 combat aircraft 


Machine Tool Program Lags 


The program to develop a broad mobilization base with 
a machine tool reserve is dragging. Defense Secretary 
Charles Wilson, cool toward the program, hasn't vet re 
leased any of the $250 million approved this vear by 
Congress to launch it. 

Air Force’s list of requirements were submitted several 
months ago. But Wilson directed a review and_ thi: 
won't be completed by Air Materiel] Command until the 
first of the year 

The Vance Committee recommended a $500-million 
outlay the first year to start the program and similar 
amounts in succeeding vears to sustain a machine tool 
reserve. 

Wilson reportedly vetoed the program and the $500 
million included in the Truman military budget was 
reinstated by National Security Council 

Senate Military Appropriations Subcommitte 
by Wilson’s home-state senator, Homer Ferguson 
the fund after Wilson testified he didn’t know 


he ided 
halved 


“whether 


Washington Roundup 





I will need all that monev” 


exactly what machinery we 


ODM vs. USAF 


Top officials of Office of Defense Mobilization don’t 
share Air Force’s enthusiasm to increase vastly titanium 
production. They feel USAF and aircraft manufacturers 
re making a vain try to telescope a 50-year project into 
i few vears. They are particularly irritated with Brig. Gen 
Kern Metzger’ tion that USAF’s titanium require 
ment mav reach 100,000 tons a vear in a few years. The 
cost of this would be $5 billion a vear, or al t half 
USAT total current budget of $11 billior ling 
to ODM. spokesmen 


and that he didn’t ki 
will spend it for.” 


nec 


iW 


Senators Object 


Returning senators that the coming 
ontroversial on civil aviation matter 

Edwin Johnson, top Democrat on the Senate 
Committee, will insist on a federally financed 
ind challenge the Administration’s plan 


should be of national s ype 
+} 


indicate 
vill be 
e Sen 
Comme 
iirport program 
to abandon it. The 
md not a hit-or-mi 
velopment, he argues 

McCarran Democrat on the 
Appropriations Subcommittee, critical of Civil 
withorizing nonskeds_ to 


He referred to 


bur 7con 


program 

local proposition any more than 
roads dé 
@eSen. Pat 
Commerce 
Acronauti 


transport mail, ha 


top Senate’ 
Board’s decision 
demanded hearings. 
the action as “an unwarranted extension of 
ing power-grabbing philosophy” and wants legislation 


pelling out policy on irregular operations 


Budget Bureau Undercuts 


Underse 


ind other Republican chiefs assiduously are trimming 


Although Commerce's retary Robert Murray 
budgets, they are not going far enough for Budget Bureau 
With few exceptions, Budget Bureau has been making 
reductions in department and agency proposals, including 
1 $4-million cut in Commerce’s proposal for Civil Aero 
nauti Administration salaries and expenses for fiscal 
1955, making it $92 million. The fiscal 1953 allocation 
$143 million 


Civil Defense to USAF? 


The recommendation to put Federal Civil Defense Ad 
ministration in Defense Department doesn’t have much 
steam behind it. It was recommended in the Termpl 
University study, directed by the university’s president 
Robert Johnson, in which Milton Fisenhower, Pennsy] 
vania State president, and ODM directo 
Arthur Flemming participated 

Air Force doesn’t want responsibility for administering 


in essentially civili 


Guided Missile Tangle 


Interservice differences have detaved complet 
evaluation of the guided missile program being 
i team under the chairmanship of Trevor Gardner, sp 
issistant to the Secretary of the Air Force for Research 
ind Development. Gardner hopes to get a unanimou 
Office of Secretarv of Defense by mid 


Universit 


in program and is strongly opy 


‘ 


made br 


i] 


report to thy 
January 
—Katherine Johnsen. 
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DEATH OF A BOMBER: Nike missile (arrow, left photo) streaks towards B-17; destroys it (photo, right). 


U.S. Unveils Defensive Missile System 


® Army Nike rocket rides 


radar beam to target. 


® But range is only 18 mi. 
from site of launching. 


uided mi ile 
from official 
caled with 
p Pson 


one 
tems to 
of technical 
following 

tatement 
missiles lave s fully inter 
ind destroyed B-17 bombers fly 
iltitudes up to 30,000 ft. under 
nditions at White Sands Proving 
und, N. M 


e Present configuration of the Nike 
ast 1 mimitted to sizabl 
i 


NIKE BATTERY at White Sands, N. M., with one miss being boosted skyward @ Nike systems wil] be installed in the 


t pro 
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NIKE ON LAUNCHER. Note 
near fut is part of the inner air de 
forse of kev American citi lirst Nike 

tom carmarked for It. George 
Nleade, Mad.. for of Washing 


ton, D.C 
I lie % 


defense 


sike stem was developed dur 
ot coopcrative effort by 


Dougla Air 


my cight veal 
Army Ordnance Corp 
craft ¢ Bell Telephone Laboratones 
nid the Western Electric Co. Douglas 
manufacturing the missile 


\\ hrale Wi 


mnterce pt ind 


and 
tern Electri 


) 
control 


] now 
it Ompe nent 

building the 
Both 

network — of 
located in 21 state 
P Delta Fins—The Nike is a_ liquid 
fucled, antiaircraft rocket that operates 
ind can be guided 
during its flight. It is about 20 ft. long, 
12 in. in chameter. It has three sets of 
four delta fin spaced long the missile 
body for guidance. ‘The 
for steering and the aft fins fe 
cont 

anne ty 
not >| 
bod 


eurdance 


tom firms are relying on an 


exten ubcontractors 


if LpDCrsom 


speed 


forward fins are 
tability 


n of the third set of fins was 
ned by the Army. ‘The Nike 
in explosive warhead, 


rocket 


tain 

cquipment ind the 
tem 

fired by a remotely ce 
tem and gets its initial 

booster rocket that 


drops off when the missile attains it 


propul hon 
Nike 4 


| unchime 


itrolled 
impel rout i 


operational peeds 
© Beam Rider— lly 
nmsists of that 

ts and tracks approaching targets, 

fires the missiles com 
range. Missile 1 bv a 
tem to intercept the tar 


Nike 


radar 


guidance 
equipment 
when target 
within guided 
b itil 

ret wh its warhead explode 
ifetied so that it can 


n flight 


booster. 


anti-aircraft m 
under 
Jepartmel 
ith Cons 
manuta 
rine thie 


2 ’ 
POCIIIE 


por 
thy 

tem to ) l infti-aircratt 

guns for th xed in talla 
tion llowever, the Nil m1 


tained in air-tr 


con 
nsportable hicles and 
ilso can be used vith troop in the field 
© Inner-Area Defense—Military obser 
point out that thi Nike fem 15 ¢ 
entially an inncr-target defense 
tem because of its relatively limited 
It can reach out only about 18 
ching which 
t an extreme) hort period of 
before high-altitude 
their drop of 


irCd 


te 


from it laut 
rives if 
ittach 
make even conventional 
bomb It is extremely doubtful if the 
Nike would be effective ag 
launching 

Arm 
igainst 
officially 


Mmancuvel 


bomber } 


inst bomber 
air-to-ground missiles 

has tested Nike fully 

B-17 bombers and also state 
that the missile n out 

fighters or trans 


1mcce 


bombe I 
port pl in 
Current Nike 


contre | 


configuration of the 
otter everal clu to 

encountered in guidance of 
ile during flight. An additional 


Ith! le 
problem 
the m 


| fin mM 
leneth of the m 
utting it 


ontr 
overall 
been reduced, considerably 
hinem ratio and aiding fast 
to contro] 
The original cluster of four 
rockets has been discarded 
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> Started in 1945—Nike d 
project originated in 194 
Army Ordnance Corps asked Bell Tele 
Laboratories to undertake a studs 
of the problems involved in developing 
1 controlled anti-aircraft rocket 
hive months later, Bell Labs recom 
mended a supersonic surface-to-air m 
ile of relatively simple configuration 
Douglas Aircraft Co. was brought into 
the picture as a full partner with Bell 
for the dev Douglas a 
umed responsibility for developing the 
ind launching equipment. Bell 
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hen the 
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il ile 
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Nearly five veat 
olve the technical problem 
the Nike system. First test firings of 
the Nike without guidance were made 
it White Sands in 1946 to improve 
launcher and booster designs. First tests 

with guidance were made in 195] 


required to 


were 
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NEW LEASE ON LIFE. for Tri-Motor (Air Corps Ford C-4A above) is under study. 


Stout Plans Tri-Motor Comeback 


Detroit—At least 100 of the famous 
lord ‘Tri-Motor all-metal transports wall 
be built under new production plans 
here by designer William 
B. Stout that a study 1 
underway on a market for the 

Stout says a group of California 
whom he did not name, 

setting up a company on the West 
Coast which will handle production 
Ile indicated that the plane would be 
fundamentally “pretty close to the old 
though may 
because 


innounced 
W ho i\ now 


plane 


Dusine mcn, 


cle sign,’ som ( h mges 


modern engines 
pe verful than 

original 
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requiring special tools 
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lord pur hased the produ tion right 
to the original Tri-Motor July 21, 1925 
The first prototype, which had the out 
mounted in the leading 
rolled out on 


ved 


board engines 
edges of the wing, was 
Nov. 25, 1925, 
ifterwards in a hangar fire 

A redesigned ‘Tn-Motor, having the 
outboard engines mounted below each 
wing, completed its certification trial 
July 10, 1926. Two hundred were built 

Vhirty still are fiving, Stout note 

Advanced versions of the Tri-Motor 
had peed of about 150 mph 
ind cruised at approximately 12 


but was destr 
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X-1 Famils 
No. 1 
Ma 








YEAGER DISCUSSES X-1A with Larry Bell (right), builder of supersonic rocket plane 


Mach 2 Problem: Violent Controls 


\-1A’s 1.650-mph. flight confirms need for substantial 


research before new !.000-mph. aireralt are desiened. 


By Robert Hotz > Saw Shock Waves—) 


f cxplorat 


ra of tl 


rit 
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PUCKED UNDER B-29, Bell X-1A is carried to 30,000 ft. for air launching 
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tall abou OOO ft. and 

than 20,000 before reco 

The inner lining of the pre ITI Ze 

X-1A cockpit was shattered during ' 

lent maneuvers but ther 

structural damage to the aircraft 
ult with double th fetv fact 
} raft BELL X-1A is similar to earlier X-1 but has stepped-up canopy for better visibilit 
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ing maximum speed just about 70,000 
ft. before his rocket fuel was exhansted. 
P Lighter Weight—Yeager said he ex 
perienced less trouble in returning 
through the transonic zone to subsonic 
speed than on his initial penetration be- 
cause of the lighter weight of his air 
craft with the fuel burned off and the 
higher altitude at which he made his 
return. It was Yeager’s fourth X-1A 
flight. 

Lawrence Bell, chairman of the board 
of Bell Aircraft Corp., builders of the 
X-1 series, said the X-1A flight test pro- 
gram was gathering valuable data for 
guided missile development and noted 
that Maj. Yeager had flown faster in the 
X-1A than many guided missiles. 

The principal difference between the 
X-] in which Yeager became the first 
man to fly faster than the speed of 
sound and the X-1A is in the latter’s 
double fuel capacity and the use of 
turbo-driven fuel pumps 

The fuel pumps’ turbos are driven by 
steam generated from passing hydrogen 
peroxide over catalytic crystals that ex 
pand its volume at a ratio of 1,000 to 1. 
The rocket fuel is an aleohol-water com- 
bination with liquid oxygen as the oxi- 
dizing agent 


> Gross 18,000 Lb.—Yeager said it was 
the practice with the X-1 series to use 
full power until the usable fuel was ex- 
hausted and then jettison any residue 
fuel to avoid any further stability prob- 
lems on the gliding flight back to base. 

The X-1A weighs 18,000 Ib. fully 
loaded when it drops from the B-29 
bomb-bay and has a stalling speed of 
245 mph. at that weight. When fuel 
is exhausted it weighs 7,000 lb. and has 
a stalling speed of 178 mph. clean and 
150 mph. with flaps and gear down. 
Yeager said he generally landed at about 
155 mph. 

At empty weight the X-1A has a glide 
ratio of about 15 to 1. 

Both Yeager and Bell emphasized 
that the X-1A was essentially a conven- 
tionally designed aircraft using knowl 
edge available from the subsonic era of 
flight. 

It has a subsonic airfoil and uses ele- 
vator and horizontal stabilizer instead 
of the all-flying “slab” tail that sub- 
sequent research has proved desirable 
for supersonic flight controls 

Bell said he expected the X-2 to fly 
under power some time next year, that 
it had a far greater speed potential than 
the X-1 series. 


50 Years of Powered Flight 





Eisenhower Backs Air Buildup 


President tells Wright 50th anniversary celebration that 


airpower is ‘absolutely essential’ to U. S. defense. 


Powered flight’s yearlong golden 
anniversary celebration of Wilbur and 
Orville Wright's first successful flight 
at Kitty Hawk, N. C., Dec. 17, 1903, 
was Climaxed by these declarations: 

@ President Fisenhower called airpower 
“absolutely essential” to U. S. defenses 
e Lt. Gen. James H. Doolittle (Ret.), 
chairman of the national committee for 
the SOth anniversary, said aviation’s 
three future jobs would be increasing 
public understanding of the industry, 
improving airports and maintaining a 
realistic, long-term program for the de 
velopment, procurement and operation 
of military aircraft 

e Glenn L. Martin forecast 25,000-mph 
interstellar space ships and giant 200- 
passenger jet airliners 

Billy Parker, holder of pilot’s cert: 
ficate No. 44, topped the four-day Kitty 
Hawk celebration by re-enacting the 
first flight in his hand-made 1912 
pusher plane at the exact time and 
place of the Wrights’ history-making 
venture on Kill Devil Hill. 
© Real Safety—Speaking at the annual 
Aero Club Wright Dinner in Washing 
ton, D. C., the President told 1,700 
celebrants that despite the need for 


airpower in this atomic age, “no armed 
forces, of whatever nature, provide real 
safety over the long run for any na 
tion.” 

“The power of the surprise attack,” 
“grows so great something 
must ibout it.” 

Following his off-the-cuff 
the President presented 
e The Collier Trophy to Leonard S 
Hobbs, vice president-engineering of 
United Aircraft Corp., for designing 
the Pratt & Whitnev J57_ turbojet 
(Aviation Week Dec. 21, p. 15) 

e The Wright Brothers Trophy to Rep 
Carl Hinshaw for “public service of 
enduring value to aviation.” 

e The Brewer Trophy to Dr. Leslie 
Bryan of the Universitv of Illinois for 
advancement of ‘aviation education 

© Off-Key Red Hate—Onlv off-key note 
of the entire jubilee celebration this 
vear, said Doolittle, was the comment 
of the Red Star, Soviet army news- 
paper, that the American celebration 
was “propaganda to prove the priority 
of the Wright brothers in the inven 
tion of the airplane.” 

The Soviet claims A. F. Mozhaiskv, 
Russian inventor, built an airplane 


he said, 
be done 
message, 


more than 20 years before the Wrights 

“Within the foreseeable future,”’ said 
the general, “there will be the exciting 
challenge of space exploration.” 
> Calls for Strength—‘‘Increasing ease of 
travel by air will create a better un- 
derstanding among men,” Doolittle 
said. ‘‘People will discover that they 
are much alike, after all. 

“Our first concern as we enter the 
second half-century of powered flight 
must be to remain strong enough to 
preserve freedom, for only if freedom 
endures can aviation and all the other 
marvels of the age of flight continue to 
fulfill the promise of a magnificent 
past.” 
> Aviation’s Future—Glenn IL. Martin, 
speaking before the Institute of the 
Aeronautical Sciences, predicted these 
developments during the next 50 vears 
of flight in America: 

e Interstellar space ships with speeds of 
25,000 mph 

eGiant 200-passenger jet airliners 
crossing the continents and the oceans 
in literally zero time westerly, 

e Atomic-powered aircraft, first as 
bombers capable of multiple nonstop 
circumnavigation of the globe: secondly, 
as passenger transports. 

© Helicopters carrying all airline traffic 
over distances of 150 mi. or less 

e Flying boats with speeds matching 
that of equivalent landplanes but with 
greater capacitv for cargo, passengers or 
weapons. 

e Fully automatic airline flight opera 
tions through electronic guidance and 
control equipment 

© Reductions in cost of air travel, well 
below that of anv other form of trans- 
portation 

Parker’s re-enactment of the first 
flight climaxed a four-day celebration 
on Kitty Hawk’s sand dunes, during 
which the reconstructed site of the 
Wrights’ flight on Kill Devil Hill was 
dedicated 

Hangar and living quarters used by 
the Wrights in 1903 were rebuilt and 
furnished and the site taken over bv 
the National Park Service 
» DC-7 Record—Several air maneuvers 
over the Wright Memorial were held 

A National Airlines DC-7 flew over 
the site shortly after the new transport 
had set a non-official transcontinental 
record of 5 hr., 54 min. between the 
Douglas Aircraft Co. plant at Santa 
Monica, Calif., and Washington Na- 
tional Airport 

Representing the military were a 
flight of Air Force North American 
F-86F Sabres, various Navy, Marine 
and Army aircraft and the British 
Electric Canberra bomber that won 
this vear’s FEngland-New Zealand air 
race. The British bomber flew from 
Aldergrove, Ireland, to Kitty Hawk in 
8 hr. 15 min. to help demonstrate 
the strides aviation has taken 
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F4D Tries for New Thunderjets Fly Tokyo-Bangkok Nonstop 
Airplane Altitude Mark 


Edwards AFB, Calif.—Navy last week 
was attempting to set a new world’s air- 
plane altitude record with the Douglas 
4D Skyray. Mark is 63,668 ft., set by 
a British Canberra last May 

I'wo attempts to return the record to 
the U.S. failed because of difficulties 
with the Skyray’s Westinghouse ]40 
powerplant. 

Piloting the F4D on its record-break- 
ing attempts was Lt. Cmdr. James Ver 
din, who set a 3-km. world speed record 
in the Navy fighter (Aviarion WEEK 
Oct 12, p 16) 

Unofficial world’s altitude record of 

was established Aug. 21, FOUR F.84GS MOVE IN to tak ' - 
in the Douglas Churocket ty , o take on fuel from a pair of Bocing KB-29M Supertort 

Marine Lt. Col. Marion Carl. A free 
balloon mark of 72,394 ft. was set in 
1935 

The Skyray was shooting for the 
heavicr-than-air mark under official reg 
ulations for an altitude trial. ‘The F4D 
must top the Canberra record by at 
least 1% to qualify its record as official 


a 


tankers high over the South China Sea during course of 2,500-ni nonstop training flight 


from Tokyo to Thailand. Jets are using Flight Refueling probe-and-drogue system 


Continental-Braniff 
Merger Proposed 

Civil Aeronautics Board has proposed 
a merger of Braniff Airways and Con 
tinental Air Lines as an alternative to 
the voluntary Continental-Pioneer 
agreement submitted this month 
(Aviation Week Dec. 21, p. 69) 

Washington observers had known of 
CAB’s long-time desire to bring CAL 
off subsidy but believed the Board also 
might approve a voluntary Continental 
PAL merger as better than nothing in 
the way of reducing subsidies 
© ‘To Check Merits—The Board in ef- 
fect says that while not prejudging its 
decision on the pending CAL-Pioneer 
case, it would simultaneously investigate 
the merits of a Braniff-Continental 
merger 

CAB says it makes this proposal 
“solely for the purpose of insuring that 
should the record in the proceeding 
dictate disapproval of the voluntary ar Y 
rangement between Continental and XX 
Pioneer, the Board will be in a position P 
to determine whether integration of the 
routes of Continental and Braniff 
would be consistent with the public 
interest.” 

This will delay the Continental- 
Pioneer case, and even if CAB decides 
a Braniff-CAL merger would be in the 
public interest, the Board would have 
to await a voluntary agreement. 

Wording of the CAB consolidation 


order does not propose a three-way ~ se ; . 
Branift-Continental-Pioneer merger NOSE of modified tank is fitted with pro- PROBE, which contacts tanker’s hose, juts 


> Trunk-Feeder Merger—CAB members _ tective guard of crossed metal strips. Tank from inboard side of F-84G's tiptank. These 
vote against the Continental- is standard 230-gal. receptacle. are first photos of installation 


CONTACT with hose is made by probe protruding from nose of Thunderjet’s port tip 
tank, These F-84Gs are using tiptanks modified for this method of air refueling. They 
also have refucling inlet in wing near cockpit to take Boeing Flying Boom system. 


ia 


may 
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First Photos of New Brantly Copter 


Here is new Brantly B-2 two-place all-metal 
helicopter demonstrated to the public for 
the first time at recent openmg of new an 
lines terminal building, Philadelphia, (Pa.) 
Dec. 12. ‘Top photo 


It is powered by a 


International Airport 
shows craft in flight 
135-hp 


Lycoming, but later a 150-hp. en 


gine is to be installed. Closeup view (left) 
shows details of main rotor blade mounting. 
ach blade has two hinges, one at the rotor 
end of the 


Blade chord is eight inches. 


head and one at the 42-in.-long 
roter pylons 
Fach blade is built up of an extruded alu 


rrpeeitien spurt aluminum ribs and aluminum 


18 


Note large bubble in roof of 


There is another on right side. Bag 


a4 


covering 
cabin. 
gage compartment door is shown open be 
hind landing gear rear strut. Details of B-2's 
It is 
driven by shaft mounted atop fuselage and 
Note protective 
Overall length of the B-2 is 17 
ft. 11 in., height is 6 ft. 10 in. Main rotor 
23 ft. and tail rotor 
10 in. 
sion) is given as 1,250 Ib. and empty weight 
741 Ib. Brantly Helicopter Corp. is located 
in’ Philadelphia 


tail rotor are revealed in right picture. 


is of all-metal construction 


bumper 


diameter is 


- 
ss 3 ft. 


diameter 
Gross weight (150-hp. ver 
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Begins First Tests 
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New Tubeless Tire for airplanes 
cuts weight, gives safer landings 


AKE OUT the inner tube and you TI patented inne liner retains ¢ ai ra t another first in avia 
do more than save weight simplify t | | 1 
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Weathon kas it bright side 


AND THAT'S WHERE TWA SKYLINERS FLY 


Your whole picture of winter travel will change for the better 

once you've flown TWA. For all thoughts of icy roads and snowbound 
delays melt away when you travel at TWA’s “fair-weather” level 

Up here sunshine knows no season; the stars light your way at night 
And while your TWA Sky liner makes time you spe nd it 

in leisurely fashion... enjoying the kind of service that’s made TWA 


first choice of more than two million passengers each yea 


Fly the finest... FL y ia Wa 


TRANS WORLD AIRLINES 


“ 
" LL 
maf | ALTIMORE 


WASHINGTON 














Rickenbacker Studies 
Piasecki Helicopters 


Need for i hel ptes ( iting 41) 50 
passengers and cruising at 200 mph. or 
better was expressed by Eastern Ai 


Lines board chairman Eddie Ricken 
backer, following a conference with 
Piasecki Helicopter Corp. officials in 
Philadelphia, Pa 

Ihe airline executive, a ompanice 
by EAL chief engineer Charles Froesch 
ind other officials, inspected Piaseck 
facilities, various copters in production 
nd then sat in on a round-table disc 
ion with the builder's executives and 


cngineers 

Rickenbacker commented after th 
conference that “because of the rapid 
development of the hi licopter it should 
be possible to produce an acceptabl 
helicopter within the next few vear 
Ile said that by 1960, copter service 
hould be flying 5-6 million passenger 
imnually on intercity route 

Phere was no intimation that Fast 
erm had made anv commitment to bu 
helicopters during the visit. An EAI 
pokesman said he knew of no plans b 
Rickenbacker to visit other opter 
manufacturers in the near future 


Atlas Defends NEA 
| . ry’ - 
Convair Transaction 

Atlas Corp den a Civil Aero 
nautics Board enforcement office charg 
that the company diverted capital gains 
from subsidized Northeast Airline 
which it controls, to Airfleets, Inc., an 
Atlas affiliate 

Atlas’ answer to the CAB complaint 
notes that the Northeast sale of five 
Convair-Liners at cost relieved NEA 
of the heavy capital burden of unneces 
irv equipment. Airfleets offered to sell 
the planes to Northeast before selling 
three of them to Alitalia, an Italian ain 
line, Atlas president Floyd Odlum say 
Ile adds that Airfleets still has mor 
than $1 million tied up in the remain 
ing planes 


New RCAF Building 
Is A-Bomb-Resistant 


A new atom-bomb-resistant, window 





less concrete warchouse a quarter of 
mile long has been completed for th 
Roval Canadian Air korce at Down 


view, outside Toronto, as part of thy 
RCAF No. 1 Air Material Ba It 1 
28 feet wide and 22 feet Ingh, an 
it one end has a three-story off ind 
imnex to handle administration 


Building — faciliti include loadin 
ramps adjustable to any truck or box 
height and an endless chain conv 
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P-1 CONTACT FLIGHT TRAINER 








25 years of 


Synthetic Flight 
Training for 


As the air world expands so do the requirements for the 
complex electronic equipment that trains more pilots for the 
air age. 

As 1953 draws to a close, LINK looks back 25 years with 
pride to its contributions...and ahead on the new and ex- 
citing developments yet to come 

This year, LINK was privileged to build and deliver a 
varied group of trainers and simulators to our Armed Forces 
and to our friends in aviation the world over. In addition to 
the delivery of these marvels of the air age, LINK in many 
cases furnishes the personnel to install, operate and maintain 
LINK equipment. 

From the beginning of synthetic flight training, 25 years 
ago—LINK’S record has been one of constant pioneering and 
growth...determined to make America’s Armed Forces bet- 
ter trained—safer—stronger for the air age yet to come. 











——— 


AVIATION, INC. 


BINGHAMION Nn. CY 


LINK invites employment applications from engineers and draftemeny 

















Retractable 
AIR INTAKE SCREENS 
Could make the difference 


The safe interception of exasperatingly small 
bits of debris entering the engine intake could mean 
the difference between a safe return and no return. 

Retractable Air-Intake Screens are a means of 
protection that allows the mission to be accomplished 
without the performance loss and icing hazard of 


fixed screens. 


Retractable 
AIR INTAKE 
SCREEN 


Specifically designed and 
manufactured for axial flow 
compressor gas turbines... 
Hydraulic actuation system 
contained within the screen 
housing . . . Strict adherence 
to AN standards and aircraft 
quality throughout. 


PRECISION AIRCRAFT COMPONENTS 
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> Fastest Time—With tl setting 
put into « ffect in November, 1'WA ha 
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mber, its fastest transcontinental time 
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Delta Pays President 
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CHICAGO 6633 West 
DETROIT 7450 Me 


“air-spec’ gears and gear assemblies 


MAKE AMGEARS YOUR GEAR DEPARTMENT 








Need a high capacity bearing with small size? 


here’s how hydraulic pump manufacturers 
get it with NEEDLE BEARINGS 





























a al Hk 
Designers of hydraulic pumps specify Torrington ‘e 
Needle Bearings because of their high radial load + 

. . anf 
capacity and their small size. iad 


Needle Bearings have been performance-prove } 
in hundreds of pump applications under stead) 
or intermittent high pressures. 

Compact Torrington Needle Bearings permit 
the use of larger, stiffer shafts without decreasing 
the seal surfaces. And their use enables pum} 
manufacturers to maintain close internal pump 
clearances, thus assuring maximum pump effi- 
ciency. Since their rated radial load capacity in 





relation to O.D. is greater than any other anti- 
friction bearing, maximum pump capacity is 
assured. 

Needle Bearings have been “standard equip- 
ment” in countless applications throughout 
industry since they were introduced nearly 
twenty years ago. They are the solution to anti- 
friction problems wherever high capacity, smal! 
size and easy installation are important. 

Why not learn how the Torrington Needle 
Bearing can be a working part of your product? 

ms 4 THE TORRINGTON COMPANY 


¥ Torrington, Conn. South Bend 21, Ind. 











Needle « Spherical Rolier « Tapeced Roller e Straight Roller @ Ball « Meedie Rollers 
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Trade-marks of some of the leading hydraulic pump and motor manufacturers whose products enjoy the benefits of Needle Bearings 
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Representative Aircraft Companies 


Est . Sale Sales Price Working 
Market sales Gain perSof as of Backlog Backlog as of capital Yield 
Company price 1963 over market peak $ mill in year working as % of 1954 
$ mill 1962 price war year apital ales = est. divds 
per shar 


ee 


} Bell 

Boeing 

Curt. Wr 

Douglas 

Fairchild ‘ ‘ “ . »4-14 
Crumman . 
Lockheed 

Martin 

NAA 

Republic 

United sty) 


s t 
NOTES ( . ) Market price 
No. of stare 


The number cf years of production at the 1952 rate that are assumed by the present back og of unfilled orders 
Includes lett. rs of intent of $230 million 
oul l 











Survev Tabs Aircraft Future Good 


A bright outlook for the aircraft in @ “Backlo ire In 
dustry is forecast mn the current issu e “The | nt Adm tration plan 
of the Value Line Investment Surv nin prolonged ld 

Sales for most of the companies in @ “The present Administration is con 
the industry have built up harply and entratin on tl rimary devel 
ue now stabilizing at close to peak oper 
Icvels, the service reports. Furthermor The su nclude Never before 
carmmings are indicated as still rismg and — has tl ft industry had greater a 
several dividend increases have alread uran t us high 
been made, with more forthcoming, level op f d into 
despite the queez that higher sal the future 
have placed on working capital > Big Eleven—\ 1] of 
P Strong Case—Valu Lanne believe the aircraft compan to their re 
there is a strong case for aircraft secur pective position tlook Ph 
ities because mmpanving tabl irious high 
eA strong Air Force is our first line lights in certain ts, facilitat 


of defense—and our first line of offens ng compat 


e “Aircraft procurement does not di On the ba of t d sales for 
pend on the level of general busine 1953 together with the p ntage gain | 
ictivity exp ted ove North American 


TererreeeRe et eReeReReeeReeeeeee Oe eeeeweee we dé 


3rd annual Trade Show and convention 
of the institute of SURPLUS DEALERS 


MADISON SQUARE GARDEN, JAN. 10-11-12, 1954 


a vital link . . . in American industry 
Essential to every industry 
Buy or Sell . . . Industry and Government Surplus 


Electronic, aircraft, hardware textile products, metal and lumber products 
chemicals and medical supplies, rope and wire sporting goods, comping 
and outdoor, and hundreds of other commodities will t bought and j 
Your attendance invited 


For information regarding rental of display booths, wire or write 
INSTITUTE OF SURPLUS DEALERS 
673 Broadway, New York City Phone Algonquin 4-4638 
reewrtea es e233 Sor eee Re eR ae eRe ee Se 2 a Ss 
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** eee eRe RHR RE BEEK SE 


AVIATION WEEK, December 28, 1953 





New! 


CASTER & WHEEL 


DARNELL CASTERS 
& E-Z ROLL WHEELS 


Always 
and‘RO’ C- 


SAVE EQUIPMENT 
SAVE FLOORS 
SAVE MONEY 

and TIME 


DARNSLL ICORP, LYD. 
leh i [ager yt ie one tee 
60 Welker Stre« yin York 13,N_Y. 
36 North Clinton, Chicege G, Iilingis 





because its job is vital... 


this mount is made 
without ‘‘cutting corners’’ 


. INSPECTION ... ROUGH, BORING AND FACING... ROUGH MILLI 


TURN CONTOUR...BROACH... GRIND... FINISH “MILLING pad 


NSPECTION ... ROUGH BORING/ DEBURRING... GAG 


. GUN DRILLING... CUP & RING’... SPOT FACIN 


CES... INSPECTION... om, PLANER MI 


_ ’ 
~ -_ 
* 


.. CHROMIUM PLATING... eee 


DROGEN EMBRITTLF CADMIUM PLA 


FINAL I 


} Since engine mounts provide the 
only supporting link between 
engines and airframe, their safe 


ty factor must be beyond question. Also their performance 


This takes expert engineering, plus strong alloys, tough forg- 


ings, uniformity of materials, precise machining, rigid quality 
control, infallible inspection —all of which you'll find back of 
MB Mount: 
full treatment, right from raw materials specifications all the way 


to inspection by the latest in flaw finding methods. 


No corners cut on quality, These products get the 


Widespread, consistent usage of these MB engine 
mounts by the aviation industry for the last 15 years 
proves that they‘re not only engineered right but also 
produced right. 


Vibration is MB's specialty. You're invited to draw 
namely, highly qualified 


Remember 
on the results of this specialization 


products and technical help. 


ine IB manufacturing company, inc. 


1060 State Street, New Haven 11, Conn 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION 


a We 


TO EXCITE IT [peed 


. 


.. TO MEASURE IT “>) 


4 





| low its 


| Curti 
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Aviation show up with the greatest an 
ticipated gain, some Republi 
is the lowest with ro} d gain of 
However, during 1952 Re 
public reached a high level of sale 
Another interesting measure is pre 
ent in the sales realized per dollar of 
the market price of the individual air 
Craft equitic On thi ore, Republic 
hows up best with $17.00, and Martin 
the least bountiful with only $5.30 
> Deliveries—How do current deliveri 
compare with those of the peak wai 
? A comparison shows that | 


only 9% 


of 1 
th 
r to equal 
irs result ‘al 
of its high-water 
Assuming that delives 
tained at 
cate sustained sa 
and a half vears fi 
volved. But thi in acader 
ure, as inevitabl hedule re 
troduce 
projection 
P Working Capital—\\ 
vail in the market price 
working « ipital evaluatic 
ple, Martin equit ] 
most 29 times its last eport 
capital balance On th 
Curtiss-Wright oO! 


vorking Ca 


current rate 


important modificat 


j 


tant qualifi 
the nature of work 
ind their ultimate 
known before thi 
corded any substance 


\\ orking 


iles indicat 


} cration ire hnan 


P tant measure 

or the queez 

now indicated for 
Wright show 
more working capital 
i than any other 
} Republi contribut 


Liberal income 
also indicated 
Line proj t 
higher levels for 
19 It in b 
of the Value Lin 
vicld may range fro 
more than |] TUI 
Republic and North American, 1 


wder named, are expected to provid 


| greater measure of income return 


cording to the service’s estimat 
Kach of the 11 aircraft compani 
reviewed in greater detail by Value ] 


} 
An optimistic outh » predomina 


( arily the 
AwiATtTIon Weer 
\ lig Altschul 
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INSTRUMENTS HAVE A RECORD OF 
TOP PERFORMANCE IN TOP AIRCRAFT 


Revere control instruments have shared the responsibility 
and achievements of the aircraft industry since 1939 with 
years of dependable performance under all types of 
weather conditions. Today Revere is recognized as one of 
the foremost producers of precision instruments. You'll 
find them installed in many world-famous airplanes 


FUEL FLOW SWITCH 

Specially designed by Revere for 
vse in the auxiliary fuel line of 
the McDonnell F2H-3  twin-jet, 
carrier-based fighter. This instru- 
ment transmits a warning signal 
whenever fuel flow falls below a 
pre-determined value. Send for 
Bulletin No. ..J400 


FUEL FLOW TRANSMITTER 

The Revere Fuel Flow Totolizer is 
an integral part of the fuel sys- 
tem. It records the rate of fuel 
flow in the T-33's jet engines. The 
flow totalizer can be used on 
piston engines, diesels or test 
stand operations. Send for Bul- 
letin No. 1300 


LIQUID LEVEL SWITCH 
Republic's F-84G Thunderjet, first 
USAF fighter-bomber to refuel in 
mid air, has Revere's Liquid Level 
Switches installed in their fuel 
tanks. This hermetically-sealed, 
magnetically actuated switch pre- 
sents a new standard of safety 
Send for Bulletin No. 1100 


FLOAT SWITCH 

Boeing's B-47 Stratojets have Re- 
vere Float switches installed in 
all fuel tanks to maintain high- 
level fuel control. These switches 
a el 1 eg 
dual float systems with levels set 
ot the factory. Send for Bulletin 
No. 1200 


Extensive research and development facilities coupled 
with precision production methods contribute immeasur- 
ably to Revere's reputation for highest quality control 
instruments. Contact Revere's field engineering department 
today. Let qualified engineers assist you with your liquid 


or electro-mechanical control problems . 


SEND FOR FREE BULLETINS! 


hart, Tritt 2 ROR RS pa ea, a a a 


REVERE CORPORATION OF AMERICA 


WALLINGFORD 2, 
precision instruments 


Cc OonRnweCteicwuy, 8-8 .A. 
a en a a | 
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AERONAUTICAL ENGINEERING 





Martin Viking Engineer Presents . . . 





A Guide to High-Altitude Rocket Design 





VIKING 5 on firing stand shows origi- 


nal design plan embodying high fineness 
body ratio and trapezoidal fins. 


VIKING 9 shows design modifications to 
reduce fineness ratio, substitute triangular 


idal. 


fins fo 


28 


‘ 


With all the ind mone 
on the development of pov 
propellants and the other 
tems of any rocket, very little ha 
tablish even the basic criteria 
tructural design. Yet the u 
rocket vehicle 
ured in the ability of the de 
is much fuel 
little 


tim pen 
erplant 
omph ‘ 
becn 
done to « 
for the 
cess of any can be mea 
ner to 
cram ind oxidizer 
sible 


get away with 


1S Pos 


into as tructure as he can 


The importance of structure weight 
is pomted up with an example: the 
Martin-NLR Viking high-altitude 
rocket. If 100 Ib. could be 
from its structure dded in the 
form of propellants, the rocket’s peak 
altitude would be increased by about 
10 miles. 
> Basic Contribution—One of the first 
additions to the literature of rocket sci 
ence to consider the structural design 
problem in its many phases has been 
prepared by Richard C. Lea, structure: 
engineer on Glenn L. Martin’s Viking 
Rocket. Lea presented his paper at the 
eighth annual convention of the Ameri 
can Rocket Society held recently in 
New York 

Viking has the 
altitude research 
of 100 and 200 
have been hired 
years on a “‘build-and-fly” basi 

Layout is a conical nose and 
cal fins. A gimbal-mounted 
Motors engine (XILR1IO-RM-2) 
on al ohol ind liquid OXVECH GIVE 
20,000 Ib. sea-level thrust labs, 
jets and motion ef the motor 
stabilize the rocket in if 
all length is 42 ft ind 
5 in 

Viking research flights were d 
AVIATION Week Jan. 15 
1951; a production study of th hice 
of Nov. 9, I 


removed 
and 


job of high 
between the 
Nin 
past 


pecih 
limit 
mile rounds 
over th everal 
evlindri 
Reaction 
running 
about 
mall 
teer and 
flight. Over 
diameter 


cribed in 
was made in the issu 
» 5S 

P Bricf Description—Nose of the Vik 
ing, including a portion of the cylindn 
cal body, carries the 
The forward nose section fastens with 
an interrupted thread for accessibility; 
the aft section is permane ntly attached, 
but has four non-structural doors for ac 
The nose 
cept for plywood bulkheads for easy 
mounting of instrument 


mstrumentation. 


cess. is aluminum alloy ex 


Humimum 
id of 
eparate pressure vessels within a light 
tructure (like the German \ r on 
example 

l'ail section contains mor 
mentation, powerplant and « 
tems. About half the skin 
ection is in the form of r 
doors for access 

ins are double-wedge airfoil se 
with single-spar, conventional 
structure. Material is mostly 
illoy, with some steel and magnesium 
> Primary Loads-—-Rocket vehicles of the 
Viking type would be subject to two 
flight and ground 

Lea says that it would be desirabl 
for reasons of efficient structure, to 
make the flight loads critical for all 
onditions; but he quickly adds: “Not 
even the most zealous weight engineer 
would be ind fire a 
rocket designed for flight conditions 


lank section Ided 


ind tankage is integral inst 


ar VC 


illo. 


mtrol 
irea in thi 


THON ible 


tions, 
dumimnum 


classes of loads 


anxious to handle 


lone 
‘his is how the load categories break 
down on a rocket vehicl 
@ Overall shear and bending moments. 
l hese are obtained in the conventional 
manner from integration of the running 
load over the length of the rocket body. 
Ihe running load is a summation of 
inertia and transient loads on_ the 
rocket. ‘Transient load 
produced by gusts or motor transients at 
takeoff or burnout, and must be coun 
tered by the inertia of the rocket itself 
until the vehicle’s control can 
take 


e Local loads for detail design. ‘The 


which would includ 


load ar side 


ystem 


OVCTI 


such item 
il load 


loads, 
as tank pressure and the axi 
hell from drag, thrust and in 
ertia, will generally determine detail de 
ign of the shell 
e Ground loading conditions. | lic Vib 
hoisted by sling paces 
mize cor.centrated load but 
tributed weight 
cause bending in the 
be a critical design condition 


for transportation is also a design prob 


on the 


i ¢ 
0 


ing i 
ling will 
he Il, whi h could 
Support 


between 


lem 
@ Fatigue loads. Not no 
in pilotless vehicles, there are 
bits of structure, subjected to extended 
test periods, which require particular 
consideration on this 


a tactor 
still some 


mall 


sCOTe 
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© Test loads. Bef launching, a 
rocket may be | ly tested at full 
partial thrust he tail tri 
nust be rugged enough to take restrain 
ing forces in addition to the static loads 
of the support and the dvnamic loads of 

ground wind 
P Deflections, Too—Stopping at ade 
quate stress levels is asking for trouble, 
Lea say Stati ind dynamic deflec- 
tions in body, fins and components 
have to be considered ; 

lor example, acroclastic effects on 
fins could—if not properly allowed for 
in design—remove the fin. Flutter may 
come im pure bending, or more com 
monly by combined bending and _ tor 
ion. Balancing the surface on a very 
thin airfoil moving at high supersoni 
pecds is a “new twist,”’ Lea puns 
Within the body, varictics of defle« 
tions appear. The operating frequen- 
ics OF YVTOS Can he fed back into the 
ontrol system by structural transmis 
ion, and cause considerable “noise” in 
the system. It isn’t alway ictical to 
mcrease stifiness to solve thi 

Ihe high-energy rocket motor oper 
ites near avionu Cquipiii nt or mstru 
mentation; the designer may not have 
to worry about the operation of these 
latter devices, but he mav b led 
on to solve the problem unposed by 
this dynamic environment 

Axial acceleration means axial deflec 
tions, of importance vhen mounting 
i sensing device like a gyro. Aerody 
namic smoothness depends to a great 
extent on minimizing axial deflections, 
also 
> Hot and Cold—The rocket designer 
has it a bit tougher than airplane d 
igners in problems of temperature. Bits 
of the rocket structure can be operating 
it several thousand degrees while others 
ire down to the minus 300F of liquid 
oxygen 

Such an extreme range of tempera 
tures produces large deformations, high 
thermal stresses, and in addition influ 
ences material properties 

Reduced temperatures are less criti 
cal than elevated ones, but even so 
there are problems. Contraction of 
long tube lengths is one worry, and pre 
cooling time must be allowed during 
filling operations to reduce thermal 
tresses. 

lame temperatures in a rocket mo 
tor are of the order of 5,000K, and heat 
resistant design for the motor is an 
obvious requirement. ‘Turbine exhaust 
team—in the Viking up around 1,200F 
is ducted out of the body, and _ its 
passage near structure is another de 
ign consideration 

Wiring must be either protected or 
flame-resistant in some area 

But aerodynamic heating of the outer 
shell is still the toughest design cri- 
terion. According to Lea, skin-tempera 
ture calculations at Mach numbers less 
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VIKING 6 in night firing fer atmospheric research is erected in giant gantry crane at 
White Sands Proving Ground. By floodlight, crew works through into late evening to get 
rocket off in altitude flight which topped earlier tests 


i oe 
VIKING REMAINS are collected after typical test Gimbal-mounted motor and 


mount are visible in right foreground. Rocket is separated on downward leg into nose 


section and body to increase drag by causing pieces to tumbk 





Engineers 


Join the 
Sabre Builders 


Insure your future with North 
American Aviation. The Engi- 
neering Department has chal- 
lenging openings for engineers 
with aircraft experience, for 
recent grads...for men from 
other fields with adaptable 
experience. Twenty-five years 
of engineering vision and ex- 
pansion and long term military 
projects secure your future. 
Openings now in: 
THERMODYNAMICS * AERODYNAMICS 
SYSTEM ANALYSIS « STRUCTURES 
SERVO-MECHANISMS * ELECTRONICS 
SPECIALISTS IN ALL MAJOR 
AIRCRAFT FIELDS 


Liberal travel and moving allowances 


Write to 


North American 
Aviation, Inc. 


Section 18. 
Engineering Personnel Office 
Los Angeles international Airport 
Los Angeles 45, California 
or 
Columbus 16, Ohio 


NORTH AMERICAN HAS BUILT MORE AIRPLANES 
THAN ANY OTHER COMPANY IN THE WORLD 


30 


| 


| 
| 





than 4 ippeat to be ade q lat ind 
hort-time 
levated-te mperature exposure are being 
better defined 

‘There is some help for the Viking in 
this regard. Its ascending trajectory 
blasts through the atmosphere quickly 
enough to avoid high heating rates; it: 
downward descent is checked at alti 
tude by blowing the nose off with ex 
plosives. Both nose and afterbody then 


ind heating 


opertics of materials under 


tumble at reduced speed 
not a great problem 

thie isc of a. tactical 
vehicle, thi 

is the toughest heating prob 
lem of all. Accuracy and dispersion de 
hort flight time down through 
hort flight time mean 
high heat 


missile 


ot a research down 


mand d 
the atmosphere 
high speeds, which mean 
ing.) 
> Materials Choice—Most of the Viking 
is built of aluminum alloys. They ar 
readily familiarly 
vorked, 
we ight ratio 
the Viking i 
out for structure skin material 
\luminum is compatible with low 
temperature liquid oxygen and the a 
tive used to 
the turbine-pump combination 
But Lea spells out thi prospective 
for these alternate material 
@ Alloy steels, for parts subjected to 
wear or corrosion. ‘The higher modulus 
of elasticity may help reduce deflections 
under load, although there would not 
sarily be any weight improvement 
e Magnesium, for bulk without weight 
ind with medium strength. One exam 
ple of this use is in the thin sections of 
fin structure 
¢ Impregnated cloth blocks, for lighter 


and 
high 


available, easil 


and have a trength, 


\crodynamic heating on 


not enough to rule them 


hydrogen peroxide drive 


us 


ncc¢ 


jum 
e Plastics, for sti 
Phenol 
cloth, paper 
used for 
uppé rt 
used for 
diclectric prop 


tural part 
with 


lon 
uable in 
e Heat-resistant 


avion! ppl 
materials, 
taniuim cceram nd 
ty pe hould also b 
> Bits and Pieces—| 
the rocket appli 
knowledge ind 

tent, the 

Keach of 
its own peculiar problem 
ome related to thi 

Lhe forward ti 
ontaining mstrumentatior 
equipment, have to ft 
nd transvcrs¢ load If th 
instrumentat 
pr ure will he higher than 
the trajecton 
protrusions will have to wi 
Instrument 
for deflect 


he sealed for 


ill ilong 
+ 
he iting 

ilu ite d 


trumentation 


dynam 
must be e 
ic ce for in 
headache 
lank are d 
of bending and axial load 
ing internal pressure Int 
may be necessary for handling 
port rather than for flight load 
Internal conduits between 
particularly in the pr 
oxygen—require ireful 
f deflections and car 
oncentrated reactions at s] 
must be d 


tank shell 


ivi d by 


in weld ng 
or tail section 


the monoc oque 


ae CR eS tee He: Bok, ‘ 


~~ 


Jet Blast Fence 


Jet deflectors turn exhaust blast from six 
General Electric J47 turbojets in Boeing 
B-47E Stratojets on flight line of Boeing's 
Wichita plant. Deflectors are steel fences lo 
cated about 100 ft. behind planes; curved 


vanes turn jet blast upward, avoiding pos 
sible damage to other planes or material 
This picture shows rear armament of B47 
for the first time, but guns are not installed 
in turret 
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l'ail section ire. must carry 
thrust loads and must transmit both “SW SEQUENCE VA LVES 
motor transverse loads and fin stabiliz arner 
ing loads into the forward structure 
Support ructuy or launching and Warner Sequence Valves, designed for any system pressure up to 3000 psi 
restr ng tests are in thi 
ie powerplant and contr )] 


omponent ind the loads from thes« 


ore adaptable to a wide range of hydraulic applications. These economically 


priced valves have low leakage and low operating force characteristics 


items 
Accessibility here 1 ign must 
the Vikin on-stri uN ors mor 
7 


than four feet long expose a 180-degrec 


irc ot powerplant viscera in a matter 
minute 
> No Fins, Please—Lea sa that fin 
ire fine for evervbo but the structure 
man. To the acrodynamicist they fur 
nish stabilizing means: for the control 
group they pro id i pla ec to hang 
the steering ipparatu the avioni 
p opl ( in hang intennas all over them 
But to th tructural designer, the 


are merel veight and complication 
ee ) 


nF 
’ 
— 


aay 


which hould ili climinated 


from the design 

Until then, Lea savs, the structure 
must carry high load n minimum 
thickness« without flutter icroclasti 
effects or heating danger 

Ihere still remain the different design 
considerations of handling, testing and 
firing equipment. Not critical from the 
tandpoint of weight, these component 


== 


we 


—s 


ay 


ind systems are important part 
rocket operation Light weight por 
ibility implicit ind convenience 
ubordinated to operation and safet 


this od of design ak SOMETHING MORE 


i « nd 


presentation with a list of the difficul 
tics which still beset rocket designers THAN ACCURACY 
ind of the needs for making that d 1 
job easier 

He tates that development of stru 
tural materials and_ technique long 


with considerations of other svstems i : 
in essential for progressive ro ket de Warner Hydraulic Equipment 


Precision machining ability involving special lapping techniques to 
hold extremely close tolerances is only a part of the story behind 


Ail Then he nan thi \ pt ific For many years Worner has specialized n the design, development 
items 

® Acrodynamic heating above Mach 4 
needs evaluation and solution by flight 
test measurements. Ground testing for 
thermal shock and the associated load 
temperature characteristics could ive We invite you to utilize Warner's specialized experience in the field 


ond manufacture of precision hydr tulic equipment As a result of this 
comprehensive experience Warner ; well qu ified to assist you in 
the develop nent of spec i) hydraulic equipment to meet your por 


ticulor requireme nts 


monev and weight of hydraulics by giving our engineers and laboratory technicians an 
e High-temperature materials need opportunity to work with you in the early stages of design and 
basic research for their improvement and development 

developm«¢ nt Z F f rm : f | 
© Structural feedback by a large oscil as vo ee on Mustrated forder cescrining typre 
lating mass like a motor or jet vanes to of Warner Hydraulic Equipment 
the contro! tem will continue to 
hara the designer — 
¢ Shock and impact load data must by “Warner DIVISION OF DETROIT HARVESTER CO. OF N. Y. INC. 
obtained quantitativel — 

@ Fabrication and logistics 
diameter, thin-walled 1 els ¢ ( DESIGNERS AND MANUFACTURERS OF HYDRAULIC PUMPS + VALVES + ACTUATORS 


onsiderable difficult Sales Branches at 


520 West Ave., Room 212 56 Canterbury Drive | 2422 Forest Park Bivd 
Norwalk, Connecticut | Dayton 9, Ohio Fort Worth, Texos 


21533 GROESBECK HIGHWAY + P.O. BOX 3886 + DETROIT 5, MICHIGAN 
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Transmission 


BASIC SCHEMATIC of Doman Helicopters’ rotor system helps to illustrate 


The Case for Constant-Speed Rotor 


round and 


lady 


bat 


A young 
round on a 
filling analogy by which Doman Heli 
copters, Inc., points out the advantage 
of the firm’s rotor system. 

While she rotates, she that 
she can slow down by stretching her 
legs out from the stool; if she bring 
them back toward the pedestal, sh 
speeds up. 

These actions may be amusing to het 
friends, says the company, but to such 
serious-minded technical evaluators as 
John Mazur, Doman’s chief design en 
gineer, her rotating mass illustrates 
the law of angular 
momentum 

This is the scientific argument 
which the Doman system is based 
> The Law—A rotating body will spin at 
a constant angular velocity unless an 
external force changes the speed of rota 
tion. If you decrease the radius of rota 
tion, then the angular velocity increases 
If you increase the radius of rotation 
as the young lady does by stretching het 
legs—then the angular velocity decrease 

Mazur 


rotor 


spinning 
tool presents an eye 


notices 


only 
conservation of 


on 


says that when a helicopter 
(with a horizontal hinge pin) 
flaps during rotation, the rotation radius 
of the blade mays changes and therefore 
the blade will accelerate and decelerate 
in the plane of rotation as the rotational 
speed increases and decreases 

© Copter Vibration—The forces that do 
this are generally called Coriolis forces, 
and they occur in an oscillating manner 
during each revolution of the blade 


32 


Ihe forces feed into the rotor mast and 
cause vibration of the helicopter 

‘The Doman designer says that thes« 
the major cause of oscillating 
tress in rotor blades, hub and mast 

Thus, the safety maximum 
peed of helicopters with hinged blade 
ire limited by the effects of 


force » ATC 
and 


Corioli 





hy 


~\ . } 
\ yy 
i | 





pil 


—- = 





| 


ANGULAR MOMENTUM remains the 
same, whether pretty spinner on bar stool 
extends or retracts her legs. In first case, 
her mass rotates slower, in second, faster 


This principle is applied in Doman rotor 


| 


lack of de 


i] law of con 


ult from 
natu! 


forces, which r 
consideration of the 
servation of angular momentum 
P Objection—Designers objec 
they can give freedom of 
each blade in the plane of rotation by 
the addition of drag hinges. But Mazur 
answers this by saying that oscillating 
shear loads are not eliminated by hinges 
nd that dampers are needed to restrain 
the motion of the blad Phes« 
damper , Mazur, destroy the ef 
fectiveness of the drag hinge and permit 
the destructive Coriolis forces to pa 
froin the blad to the hub through 
the dampers. 
> Teetering Rotor—In the case of th 
teetering rotor mounted on a rotating 
gimbal hub, the opposite blades have a 
common flapping hinge at the hub 
The action of such a system is similar to 
that of a universal joint 

In a universal, even though the 
ing shaft is rotating at constant 
the driven shaft will accelerate 
celerate if there is an angularity be 
tween the two shafts. For the teetering 
rotor, the blades will a and di 
celerate the hub axis is at an 
angle with respect to the drive shaft 
Ihe magnitude of the accelerations will 
vary, increasing with an increase in hub 
tilt. Thus they will also increase with 
copter forward speed 

So. Mazur 
generated cause a variation of 
to the blades in the 

These forces ar 


rotor 


t that 
motion of 


Thad 


Says 


driv 
peed 


ind at 


celerate 


when 


iccording to forces ar 
which 
bending moment 
plane of rotation. 
transmitted to the 
vibrations to the entire helicopter 
cause fatigue failure 
the ifety and 
1 helicopter equipped with 
teetering rotor rotating 
gimbal-type hub are limited by the ad 
verse effects which are introduced from 
use of the rotating gimbal type hub.’ 
> Doman System—The 
employed by Doman uses a semi-rigid 
tectering rotor mounted without hing 
Che hub i 
driven by a constant-angular-speed joint 
at the teetering center 
Mazur says that the 
accelerate or decelerate during 
revolution, Coriolis forces will be com 
pletely absent, and rotor stresses will 
not be affected by CG location 
He savs that the Doman YH-31/1 
copter of vibration 
in flight, including the transition phas« 
between hovering and forwar flight 
Increases in size of rotor systems in 
fatigue and vibration 
istronomically, the designer points out 
But because the of fatigue 
stress removed in the 
Doman system, Mazur says that rotor 
vstem can be used “most fittingly” on 
extra-large ¢ ypter 
Finally Mazur mak 
After having flown an 


mast, Cause 
and 
eventually 


“Thus 
peed ot 


naXinun 


mounted on a 


rotor ystem 


on a non-rotating gimbal 


blades will not 
Cat h 


shows no evidence 
crease stresses 


major sources 


and vibration ar 


thi 
1¢ 


taternent 
ted for 1X 
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veal while in the ¢ ploy ot the | S t e 
Navy many present-day helicopters and a as Be 
ifter having flown in the Doman L7Z-1 a. wr 


ind YH-31 LZ-5 helicopter I con 


! 
ider) that the Doman rotor tem 


obsoletes contemporary designs.” To YOUR SPECIFICATIONS 


Focke Convertiplane 
Kept Under Wraps 


McGraw-Hill World News 





Sao Paulo, Brazil—leinrich Fock 
German aviation industnal fame 
on good authorit to be cd 
convertiplane, but details of 
ire secret, as Focke is inacce 

Ihe combinatior helicopter-p 
being designed under wrap 
tituto ‘Tecnologico de Acronau 
Suo Jose dos ( WNnpo ibout 
outside Sao Paulo, according t 
report Several German techni 
ire working with Fock« 

Air attaches at the U. S. emba 
press skepticism both of the convert: 
plane project and a jet plane supposed] 
on Focke’s drawing boards with th 
backing of some Sao Paulo industrial 
ists 

A check in Germany disclo no 
knowledge of a Fock convertiplan 
project in Brazil 

‘I know that Heinrich Focke con 
tructed a convertiplane a long tim 
igo,”” One source sa It is entirely 
po sible that he till bu 


ideas in Brazil 


—from a famous 
Corrosive Chemicals precision manufacturer 


Compact Unit Filters 


ilters for 
chemicals as fuming nitric acid, hydro 
chloric acid and hydrogen peroxide 
typical liquid propellants for rocket en At Ex-Cell-O you'll find a rare combination of engineering 


ivé 


Blast F 7 ag age ¥ thre i u skill, trained workers, and huge departments of up-to-the- 
ISTIC iter 0 nicl ove, ° ee . ’ . . . 
Using porous KeL-F as a filter me minute precision machinery. There's a special Engineering 
dium, the company has produced a set Staff to plan the economical way to produce your part or 
ies of inline filters which give separa 
n of all particles larger than five mi 


rons in liquid filtration and much finer assembly. Rigid inspection methods safeguard Ex-Cell-O's 


assemblies including machining, heat treating, and unit 


particles in gas filtration. ‘The filter reputation for precision work. 
ilso useful at tempe: ratures up to 


ind is resistant to thermal shock, the Send your print, part, or sketch to Ex-Cell-O in Detroit. 
ompany say 

In thre part ! I lit at ened 
to handle fuming nitri id makeup 


is of porous Kel-F elements with stair 
less-steel separator rng oused i 
tainless-stcel container [ 
one square foot; em lope dim Ol EX. I f 
ire 52 in. diameter, 64 1 ong 
| b | fer tial 


The unit will CORPORATION 
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W ADC Evaluates Magnesium: Good, But— 


Designers and producers must take into account 
the light metal’s sensitivity to ‘incorrect’ handling. 


A Wright Air Development Center 
evaluation of structural magnesium in 
aircraft says its use would reduce the 
cost of planes and conserve aluminum, 
which may be a critical material in an 
cine TCC y. 

But, the report points out, more ox 
less automatic manufacturing processes 
and machines will have to be developed 
to make the light metal suitable for 
inass-production use. ‘The present state 
of the art is believed to restrict use 
of magnesium in primary aircraft struc- 
tures to strictly controlled conditions. 

Steps already have been taken toward 
implementation of an all-magnesium 
urcraft program. No specific details 
of the program have disclosed 
officially, but Aviation Week previ 
ously revealed (Sept that 
1 new trainer and a new fi had 
been under consideration. In another 
facet of the work, Kast ( t Acronau 
ti Inc., produced an all magnesium 
ISOC fuselage, which recently con 
cluded successful static tests at Day 
ton following similar tests with an all 
magnesium wing. It is expected that 
the complete flight article will be flying 
by May or June 1954 
> WADC’s Report—WADC’'s action 
on magnesium is based on the premise 
that inherent advantages of the mate 
rial can be made effective only in 1 
full-scale aircraft backed by 
adequate experience and supported with 
adequate equipment In the past, use 
of magnesium as a primary structural 
material in the aircraft industry has 
been somewhat limited in comparison 
with long-established aluminum allovs 

A revised version of WADC’s re 
port—“The Suitability of Magnesium 
for Aircraft Structures’’—omitting a few 
minor portions which contain classified 
information, is presented substantially 
in this article 
> Mass-Production Aspects—The scope 
of WADC’s report concerns the tech- 
nical properties of magnesium insofar 
as they influence the suitability of the 
material for large-scale use in primary 
structures of aircraft 

Air Force material other than air 
craft is not considered, but WADC’s 
fecling is that most other applications 
such as missiles, ground equipment, 
etc., largely will be covered bv the 
same considerations. Requirements in 


bi cn 


th 
TCT 


progr mn, 


34 


these applications appear to be less 
exacting generally than those for pri 
mary aircraft structures, where both 
maximum safety and performance must 
be achieved at the same time. 

WADC'’s study considers only facts 
which are important for a routine mass 
production by an adequately expen 
enced and equipped industry. It disre 
gards all problems arising from the in 
troduction of magnesium, since the 
difficulties of transition period are not 
considered of primary importance for 
the evaluation of the possibilities of 
fered. 

Magnesium is evaluated by 

from three points of view 
Performance (physical ch 
tics) 
e Structural safety (reliability). 
e Procurability (productibility and re 
lated factors) of aircraft fabricated from 
magnesium, 


WADC 


racteris 


Performance 


These are the important factors un 
der the category of performance 
strength-to-weight ratio, .stiffness, and 
suitability for use of elevated tempera 


ALL-MAGNESIUM F-80C fuselage has successfully completed static 


ing overload conditions, at Wright Air Development Center 
The structure was designed and built in mag- 


test, with tail covered with tension pads. 


nesium by Barium Steel Corp.'s East Coast Acronautics Inc., at 


tures resulting from high-Mach-number 
operation. 

e Strength-to-weight ratio of a 
plete magnesium structure appears to 
be equal, essentially, to that of a com 
aluminum structure, and this 
bettered in favorable applica 
conclusion in the report 
gained with B 


com 


parable 
in be 
tion Phi 
l ba ed on experience 
36 parts, Sikorsky helicopters, Dow 
built T-6 wing panels, ind also with 
the F-S0O fuselage and wings built as 
ill-magnesium structures by East Coast 
Acronautics, In Pelham Manor, 
, ubsidiary of Barium Stcel 
Corp 
e Stiffness of a magnesium structure 
generally will be better than that of a 
omparable aluminum structure. This 

because the specifically lighter and 
weaker magnesium generally will be 
used in thicker cross-sections, which 
means that le buckling under loads 
vill occur. 

This favorable stiffne 
important point in favor of magnesium, 
Efficiently de 


wings 


may be an 


the report emphasize 
ium alloy 
ieroelasti properti 


igned magne 
have SuUpCrior 


permitting increased performance where 


tests, includ- 
Here it is shown under 
Pelham Manor, N. Y. 
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flutter and aileron reversal are the lim 
iting criteria. Use of magnesium may 
make po ible the design of thinner 
wings 
e Temperature limits for magnesium 
presently ire about the ime as for 
aluminum, 250 to 3001 Sut th 
port reveals that alloys having. sati 
factory propertics at temperatures a 
high as 500 to 600F have been intro 
duced as castings in certain new en 
gines. Also, sheet and plate alloys for 
use at such high temperatures are ready 
tor service testing 

It is not vet certain that these de 
velopment will be successful, so far as 
use im primary aircraft structure 
concerned, the report state Prob 
lems such as riveting and corrosion-pro 
tecting these high-temperature alloys 
may prove critical. However, the pros 
pect is that magnesium may find it 
place ibout midw 1\ bet ycecn duminum 
ind titanium as a material f 

peed urcraft, the report 

On the question of pet 
report con ludes tl 
can be achieve 
nesium alloy 
their low pecil 
tion with other 


cal propert 
Structural Safety 
rom th 


must b 
deviation ft 
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Maximum Electronic Performa ncé 


2a 


in any WEATHER 


TRANSCEIVER ~ 


. 
SENSITIVE electronic equipment for airline trans- 
mitting and receiving must give continuously accurate 
results. For instance, note this “inside” view of the Col- 
lins Transceiver, mounted on Lord Temproof Mount- 
ings which isolate it from vibration and shock. Lord 
Temproof Mountings function efficiently throughout 
operational ranges of temperature from 80° to 
}+-250°F. The Collins Transceiver with automatically 
tuned elements for maximum flexibility and high power 
output delivers maximum performance in any weather, 
completely protected from vibration, shock and exces- 
sive equipment motion at resonant frequencies by Lord 
Temproof Mountings 

May we give you further details on this Lord appli- 
cation or help you solve your specific mounting require- 


ment? 





CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


BURBANK, 
75 Widener Building 410 West First Street 


233 South Third Street 413 Fidelity Union 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, O10 
311 Curtia Building 280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Building 


— MANUFACTURING COMPANY e * ERIE, PA. 


headquarters F 
Goag) ye 


35 





manufacturing, and maintenance rules 
very often wall be 
port says 

Ihis great sensitivity to abuse is a 
basu magnesium So, 
while the capability to stay safely and 
more easily within the limits set by 
the material work improved, the prop 
erties of the material cannot be changed 
to any great extent 

Basically, magnesium has 
which make it so 
deviations from correct handling meth 
ods 
e Although the material permits a 
rather elastic deformation, it 
permit only little plastic deformation 
where it breaks 
@ Magnesium ha 
corrosion 
© Stress Concentration—The low plas 
tic deformation expresses itself as sensi 
tivity to local stress concentration, 
which makes it necessary to 
notches, abrupt changes in cross-sec 
tions, and any design involving com 
plicated stresses which do not permit 
a reliable analysis of the stress distri 
bution. Care must be taken not only 
in shaping the structural elements, 
but also in them together, 
especially clements 


dangerous, the re 


property of 


two prop 


ert sensitive to 


normal 


great sensitivity to 


avoid 


joining 
when these 
different cross-sections, the report states 
Another stress concentration factor 
is the material’s reaction to improper 
riveting. ‘This sensitivity shows up in 
two ways 
e When rivets are oversqueezed or 
over-hammered, this can locally over 
strain the riveted magnesium part and 
result in local cracks at the rivets. 
@A rivet pattern may transmit a struc 
tural load in an uneven distribution, 
so that certain rivets carry more than 
This condition can occur as a 
consequence of misalignment of rivet 
holes or of deformation of parts under 
the rivet closing pressure. Under such 


others 


have 


im uneven load distribution, the report 
state ium structures will fail 
in cases im which structures of 24S 
would simply yield 
rivet Carry 


magne 


umimum alloy 
ufficiently to 
their share. 
Sensitivity of magnesium to improper 
a problem mainly for the 
manufacturing and inspection 
On the small scale in which 
nesium has been used in primary stru 
tures, it ha 
by skillful and careful shop work 


make all 


riveting 1S 
shop 
mag 
been kept under control 

True 
mass production in the future probably 
will rely on and 
devices to quality con 
trol, rather than depend on a highly 
skillful and careful labor operation, the 
report predicts 
> Corrosion—Of all structural 
magnesium is the most susceptible t 
orrosion, WADC’ tate No 
method of  satisfactorih protecting it 
by means of plating is in sight, it i 
pointed out, and flawh insulating 
outside influence is th 
Corrosion of fr 
urfaces is not critical un 
der normal conditions, but th 
rapidly in the presence of 
metal plus am 
icting as an electrolyte. 

Yet, experience with the B-36, th 
Sikorsky helicopter, and the ‘T-6 and 
I’-80 wings show that the problem can 
be kept under control. On the oth 
liand, the report points out, deviation 


riveting machines 


achieve clos 


metal 


report 


iwainst ans 


only safe protection 


MmAagHesiumM 


material 


corrode ’ 


any dissimilar 


liquid 


from perfection in applving and main 
| P| 


taining the protective coating can be 


dangerous under unfavorabl ondi 


tion 
Corrosion is mainly a shop, insp¢ 
It can 


pro 


tion and maintenance problem 
( ireful cle wn 
ibility for inspec 


he made Casicr by 


viding good iCcces tion 
and maintenance, and avoiding pocket 
where moisture and dirt might collect 


> Look Into Future—Going beyond th 


tate of the 
i future devel 
make it appre iably easier 
structural ifet Magne 
bonding in primary structure if su 
ileviate the 
mproper riveting ind orrosion if 
point of contact with di 
While bonding of thin 


quite extensively im air 


pinent 


rT } ’ 
| THITiE 


Wiay 
ichieve 
ful, may problem of 
imilar metal 
heet ilre idly 
ha been done ] 
the procedure is not 


1 


e with thicker 


raft production 
ite enough tor 
rial, the 
not so much in the 
bond itself, a 
md prepare a magn 
that no 
it} unde! i1h4 Cll 
ind metal 


clopment of magn 


ul mat 
report claim Ih ison 
prop ti 
in the nabuilit 
ulin 
perfecth corroding 
um stance 
between bond 
Th de 
nding lool vel promising 
hould be given attention, the repo! 
pomts out but ther is no certaimnt 
that bonding in primar tructures will 
irk out 
> Safety Conditions— I her 
experience with magnesium 
generally realized—a B-36 air 
9000 Ib. of magne 
the Sikorsky 
helicopter is 17 magnesium 
rion Week Dec. 29, 1952, p. 31 
material has proved fully 
ifter a period of introduction 
1\ It ove good CTVICE 
irricr-based helicopter which 
t treatment from the 


fatigue and corrosion 


more Of 
crational 
than 1 
plan ha ium ill 
H-19 
AVIA 
The 
itisfactor 
WADC 


even in 


it urtram ind 


give it 
the rough stand 
point of 

The report sums up the situation on 
tructural ifety with 
chanical properti thi wat 
nesium is a safe material for 


provid d dk ign ire 


respect to m«¢ 
Mag 
primary 
tructure made 
with great care and manufacturing i 
done either with great care by skilled 
personnel or largely on automatic ma 
chink 
Magne 
the viewpoint of corrosion 
protected, the 
The 
compatible 


ium i ife material from 
when it is 
probabh report con 
clud 
appear 
ments of 
maintenance, 


appropriate, the 


ymount of care required 
with the 
mass produ tion ind mas 


provided that designs are 


require 


report points ont 


Procurability 


Procurabilitv i msi 
report to fall into two 
ducibility and tcolability 
© Producibilitv—W ith 
ducibility, that is, th 
ing the end item itself, magnesium i 
ippreciably better than aluminum 
mn inh hi ise i opm rh de igned 


produ 


Auxiliary Tank for Boeing B-52 


ject Boeing B-52A Stratofortress. 
the tank’s size, capacity, weight or number 


renerally will con 
in alu 


l ( nintum 
Data on rl ( his i » because the 


This is one of the large external wing tanks 
being produced by Rohr Aircraft Corp., 
Chula Vista, Calif., for the USAF’s eight 


T pate 
7 
make stringer 


on order are classified. ne ners laren ere vy. Also 
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that 
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Bendix Builds a Better 
calle clamp # \N3057B 


Inexpensive 
The new Bendix AN approved AN3057B cable 
‘ lamp is now available. Engineered by Bendix to the 
this cable 


The el trripean 


highest quality standards, clamp offers 


major design Hniproyvenments sction ts 
radial and completely eliminates wire stram anv 
chating by holding the wire bundle firmly in rubber 
This clamp will accommodate a wide range of wire 
bundle but an range can le 
handled through the ANSIZ0A 
accessory telescopin 4 


ANIODTE cable clamp will aleo water 


proof multi-conductor rubber covered cable on the 


BIZO8, even 


sleeve 


rreater 


use the Bendix 


I he new 


rear of a connector, or where moisture prool entrance 


through a bulkhead or into an equipment box is 


required 

This versatile clamp is a product of the Secintilla 
Mauneto Division of Bendix 
AN 
famous Bendix Scinflex line of electrical connectors 
Write our Sales Departine nt for detail 


Aviation ¢ orporation 


and is a companion accessory to the world 


Versatile 


Oifsiandling FeiTunes.. 


Neoprene gland. 
Centered clamping action. 
Increased close down 


Positive grounding feature 


Cadmium plated die-cast 


aluminum nut 
Sherter over-all length 


Waterproofs multi-conductor 
cable 


Immedicte delivery 


Cendir = 
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Volscan Unsnarls Airport Traffic Jam 


ncn tt EDO 


SURVEILLANCE RADAR like this experimental unit, or more-conventional existing 
military or civil radars, provide plane location information to Volscan computers 


TRAFFIC CONTROLLER puts newly ar- 
rived aircraft under automatic Volscan con 
trol by placing pistol-shaped device over 
aircraft's blip on surveillance radar scope. 


ik a ei 
em PSs cis re 


ANTRAC 


aircraft, in 


automatically tracks individual 
effect converting 
radar into many tracking radars. Antrac data 
is fed into Datac computers. 


surveillance 


NEARLY AUTOMATIC traffic control of dozens of aircraft at very high rates of flow is 


performed by this bank of Velscan Datac analog computers, which schedule aircraft arrival. 


38 


@ USAF traffic computer 
lands 120 jets hourly. 
© Unit 

civil aviation experts. 


demonstrated to 


By Philip Klass 
Boston—Project Volscan, th Air 
imbridge Research Center’ 
ution to military problem 
which may soon trouble civil 
demonstrated here 1 
{oO repre entative of | SAI op 
erating commands, the Navy, Civil 
Acronauti Administration, and Ai 
Navigation Development Board (Avia 
110ON Week Dec 14, p. 7 
e THE PROBLEM: How to a 
ipproach of swarms of jet ait 
craft, returning to base with neat 
fuel tanks, so that each plane arrives in 
proper, close-order sequence 
delavs at low altitudes fuel con 
sumption goes up by a factor of three 
@e VOLSCAN SOLUTION: A _ nearh 
trafic control system which 
determines the optimum time of arrival 
for each aircraft, continuously calculate 
the flight path that it must fly to arrive 
at the pres ribed time 

The Volscan-computed heading and 
rate-of-descent instructions can be trans 
mitted by voice radio, or automatically 
via a radio “data link” to a « 
strument in the plane he data link 
ignals injected the 
plane's autopil t so that it continuously 
keeps the aircraft on the required flight 
path (Aviation Week Aug. 17, p. 342) 
> Missing Link—Volscan, officially des 
ignated AN/GSN-3, is essentially a 
large analog computer, not a radar or 
instrument landing system. It forms 
the link between surveillance (traffi 
control) radar and the GCA or ILS 
approach which 
bring aircraft in for final approach and 
landing. 

Volscan can convert a “cloud of 


urcratt nto in 


torce (¢ 
1 pre ing 
ind om 
aviation wa 
cent] 


lire the 
orderly 
empty 


vithout 


wh r¢ 


1utomat« 


ckpit in 


can also be into 


instrument system 


randomly — arriving 
orderly stream” at the final approach 
entry poirt at the rate of 120 aircraft 
pel hour for jet 100 per hour for 
raft, regardl if eather 
cording to Ben. I*. Greene, 
t chief (greene re 


p! fon 11T¢ 
conditions, a 
Volscan proj 

} 


! 
the 19 Dhurinan li 


eived 


Bane award from 
the Institute of the Aeronautical Sci 


| \] 


ences for his work on 


> By Comparison—Using 


urveillance 


} 


radar, without 
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ult tl 
urcratt at an ay 
+0/hour in good vcather: man 
fewer m IFR w her, Greer Thi 
cason is that the traffic control problem 
is too compl \ ind cluttered for th 
human mind to cope with efficienth 

The figures on Volscan’s traffic-hand 
ling capabilities are extrapolated, based 
on the accura md precision demon 
trated by the cquipmecnt in extensive 
tests at Clinton County AB, Wilming 
ton, Ohio, conducted im 1952-53. <A 
varicty of aircraft tvpes, trom C-45s t 
b-4+7s, participated in the test run 
> Practical Reality—Objective of twe 
week of Volscan demonstration re 
cently completed is to show both mili 
tary and civil aviation representative 
that automatic trafhe control, an old 
concept, 1s now a practical reality 

ARCR( hope to interest USAT 
operating commands, CAA, and/or 
ANDB in sponsorimg development of a 
few Volscan systems for military-civil 
ervice tests. In production quantities 
AFCRC estimates that a Volscan type 
system will cost around $100,000 

Al Rome Air Development Cen 
ter is also working on the automati 
trathe control problem, but is not be 
heved to have advanced to the point 
of a working multiaircratt prototype 
ystem 
P Operating Fundamentals — Briefly 
tated, Volscan operates as follows 

When a new aircraft arrives in the 
contro] area (40-60 miles from the ait 


drome in the present design), it appears 


on the scope of the surveillance radar 
AN/CPN-IS or civil ASR). Once 
identified, the newcomer is “‘acquired 
by the action of the human traffic con 
troller 

Volscan then instantly calculates the 
hortest possible time in which the new 
comer could fly directly from its present 
position to the entry point for it 


final approach. Volscan then scans its 


memory’ to see whether this (earliest 
time of arrival has previously been a 
igned to another aircraft. If this tim 
lot is available, it is reserved for the 
newcomer; if already oc upied, Volscan 
carches for the next available time-slot 
ind reserves it for the newcomer 
> Determining Flight Path—Knowing 


the newcomer’s present location, and 


i 
the exact time it must arrive over th 
entry point, Volscan next compute 
what flight path the plane must fly from 
its present position to bring it in at “he 
prescribed time. ‘The necessary heading 
ind descent instructions are then 
visually presented to human relaymen 
for voice transmission to thi plane, ol 
else transmitted automatically by data 
link 

Volscan monitors the position of air 
craft under its control at all times, con 
tinuously computing new flight path 
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on 


Vi 





‘ 


the of aircraft po type block separat ystem which 
each instant t CAA now use 

P Delay Path Used—Al C has based i under Volscan control requires 
pilot traiming, actually elm 
raft arrival isc of a ina mplicated holding procedures 


' 
ign on the princy é l ecial 


I radio fix or on a beam leg, ac 
ording to Capt. Robert W. Diez, who 
made 300 Volscan runs in all kinds 

Ising of weather. Volscan heading and alti 

rcraft heading si] tude instructions are (presently) trans 
hanged ol oO ITSpPce ! nitted to thi pilot by voice, much like 
gis] I \ ap] ach instructions. ‘The pilot 
nly follow instructions. As a re 

ult pil ts like Volscan, Diez says 
> Svstem Details—The basic elements 
in the Volscan system are 
e Automatic tracker (Antrac) isolates 


df the as- 

funit, to speci- 

jon on the 

lities permit 

full responsibil- 

$s Correspondence 

companies require- 

equipped te handle 

or Magnesium castings 
sub-assembly. 


a 


services available 
— complete 


facility--Zyglo and X-ray in New York—@ank 0: thannattan Bidg.—~-20-27 


‘ Specting..-sysiematic production Bridge Plaza—‘ong \slard City 1, Naw York 


. Tulsa—Bob Ward Bidg., Rm. 202—1341 So. 
Boston— Tulsa, Oklahoma 


The only mechanized light meta! foundry West of Chicago 
5331 Tweedy Boulevard — South Gate, Califorsie—LOreie 65161 4 


39 





and tracks 


from the 


individual aircraft “‘blips” 
which has 
illance) 


canning radar 
aircraft 


provides a continuou 


VHVATAN under surve and 
igial represent 
img mdividual plane position, One An 
trac is required for each airplane under 
Volscan control; a total of 14 Antrac 

trafic at the rate of 120 
hour, AFCRC sa leach An 
19 electron tubes. ‘The Antracs 


ignals to the 


(4 handle 
urcrait 
frac use 
feed aircraft 
schedule computer 

¢ Schedule computer calculates shortest 
(direct path) flight time (ta 
for a new plane entering Volscan con 
trol, 
igned to other aircraft, then reserve 


po ition 


possible 


cans arrival times previously a 
cathest possible arrival time for new 
comer This scheduled arrival 
(t,) is then fed to the flight path com 
puter 
© Flight path computer calculates flight 
path descent) 
which plane must fiv to arrive at sched 
uled and produces signal pro 
portional to required heading and alti 
tude. One flight 
required for cach aircraft under Volscan 
control; 14 are needed for 120/hour 
capacity. Computers are of the analog 
type, contam one heading channe!l, one 
altitude control channel 
of schedule and flight path computers 
is called “Datac.” 
> The Human Element—Although Vol 
scan does away with human. aircraft 
plotting-board operators, it does not 
climinate the human clement entirely 
In the system demonstrated, humans 
play the following roles 
© ‘Traffic controller. ‘Vhis operator views 
the surveillance radat scope, spots new 
aircraft entering the area, identifies 
them, asks the pilot for his airspeed and 
barometric altitude, then sets this in 
formation (manually) into the Volscan 
computers, To “acquire” a new ait 
craft into the system, the trafhie 
tor places the barrel of a small pistol 
shaped device (containing a photocell) 
agamst the radar scope, over the desired 
airplane blip, then squeezes the trigger 
to increase blip illumination momen 
tarily. By this action, the operator es 
tablishes the position of the new aircraft 
for an Antrac, setting it to tracking the 
new plane. When the Antrac is track 
ing the airplane, a small rectangulat 
bhp will appear around the airplane 
blip 

As presently envisioned, two  trafhi 
controllers are required to handle 14 
Antracs and 120 aircraft/hour. Fach is 
responsible for seven Antracs 
® Relaymen. Volscan-computed flight 
path instructions, in the system demon 
strated, are presented on small panels 
(one for each plane) in front of relay 
men, who radio these instructions to 
aircraft pilots. One relayman can handle 
three aircraft simultaneously, AFCRC 
says, because new instructions need be 


tin 


(heading and rate of 
tin 


path computer i 


Combination 


Opera 


40 





AIRCRAFT 


path (d’) 
which will bring plane in at the 
Path (d) 


urival time 


path 





When aircraft deviates from initially computed flight 
and heading (8) by an angle (x), Volscan 
computer instantly calculates a new flight path (d”) 
Sallie 


is the shortest possible flight 


FINAL COCKPIT CHECK 


ENTRY GATE 
FINAL 


APPROACH 


scheduled 


TOUCHDOWN 








transmitted only Desired 
airplane heading is displayed on a direc 


pe riod ills 


tional-gyro type of dial-pointer arrangs 
ment; altitude displayed 
on a voltmeter calibrated in thousand 
of teet 

If the plane’ peed hould fall so 
low that it make its scheduled 
tine of arrival even by flying the most 
direct path, the flight path computer 
iutomatically flashes an “‘incrcase au 
peed” light on the 
radios this instruction to the 
Che flight path computer detect 
finds that the 


information 1 


cannot 


rclayman panel 
and hie 
pilot 


this condition when it 





Volsean Payoff 

How Volscan can slash landing and 
times is illustrated by the fol 
lowing report from USAF Capt. Rob 
ert W. Deiz, 6520th Flight ‘Test Squad 
ron 

“One morning I took off 
Wright AFB with a 300-ft 
proceeded to the Clinton County Dan 
under 


letdown 


from 
ceiling and 
ger Area (where Volscan was 
test). In one hour and 45 minutes I had 
made four Volscan letdowns to VFR, in 
one case breaking through the ceiling at 
less than LOO ft 

On leaving . (to return to Wright 
AFB) 1 was assigned 500 feet on top, 
which put me at 9,000 feet 
range, | was 


Arniving 


over the (Patterson) noti 
fied that since | was eighth in order, my 
approach time would be one hour 20 
minutes hence 

During the period of holding, three 
jets . . . were placed ahead... . It was 
not until one hour 45 minutes after I 
reported over the range that I was able 
to land. Volscan, 32 miles from there 
under the same weather conditions, could 
have landed all 11 of the various types 


of aircraft in less than 12 minutes.” 











ratio of t,/t,y is falling below a value of 
bout 0.97 
When the 
pproach entry pomt thre 
flashes a “lower gear” lhght 


pancl ind just pl 


final 


ompufer au 


plane is neat th 


tomatically 
yn the 
reaching the 
ht flashes 
final heading to the runway 
Ihe use of a data link, which 
for military use in the for 
the relay 


relayman’ 
pot mother 
nan gives the 


entn 
and the relay 


lot hi 


ceabl 
fur Wi 
tire r 

e Monitor. He surveys th 
ill aircraft under Volscan control on a 
PPI radar scope, together with a display 
scheduled time of ar 
individual 
ratio for 


monitor sees the 


I eliminate men 


progr ; of 


vhich shows the 
ival for aircraft, and 
meters which show the t./t, 
cach plane. When the 
t./ty ratio fall 
tended period, he knows the plan will 
cheduled arrival 
must decid hat ac 


each 


below on for an ex 
make its time 
md the 
tion to take 
if there is no aircraft a 

next later time-slot, the monito; 
push a button and reschedule the 
to the time-slot. If 
the later slots is assigned to other ait 
tbort the laggard 


Hevel 


monitor 


igned to the 
can 
plane 
new evcry one of 
raft, the monitor may 
id bring him out of the 


approach pat 


tern (by mstruction for a new 
ittempt 
Or, if the 


ibove 1.5, he can tell 


Voice 


t./ty ratio 
that the 


1 } } 
taking much too roundabout 


monitor sees the 
climb 
plane 1 
trouble 


1 course and will have 
equipment 


When Volscan 

in directly control each lirplane flight 
path through a data link and the pl ine’ 
done exper! 
there is less likelihood of a 
too far from the pr 
Neverthe le ther 


monitor and 


ground 


iutopilot (as has been 
mentally 
plane deviating 
scribed flight path 
will still be 
for human judgment 

> Handling an Emergency—Whicen a 
disabled plane enters the Volscan con 
trol area and advises the traffic controller 


need for a 
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' 
ipproa ] 
mecrgcn 


omputer 


the bounces i it ft 


time at the end of the patten 


Only one aircraft proach 
hy the emergen 
© Volscan Flexibility—D 
totype nature t thre 
incorporate 
flexibility and di 

| rT OCXd nple l nek itl | 
lation can feed aircraft alternately into SPRACO ¥¢ PRODUCTS 
ny-one o CVCral GINACTCN | f 

veral different final app ' } | 
points, providing the airports a 
1 20-mile radius and within radar 
AFCRC demonstrated thi 
feeding B-29s and a B-26 mto 
ind Beverly Airport 
Naval Air Station dover ; 
lighthouse Anti ind flight path 


ompute I 


FUEL INJECTION NOZZLES 
SPECIALISTS IN DESIGN AND PRODUCTION 


SPRAY ENGINEERING COMPANY 


ENGINEERS AND MANUFACTURERS 


108 CENTRAL STREET- SOMERVILLE 45, MASS. 


oordinate 
stem, making 
off-set entry pom 
Wind veloc mad direction correc 
tions can be se nto the flight path 
computer using them to modify the 
computed flight path ompensate 
for ground wind 
P Possible Improvements hough 











Greene belies that Volscan is a big 
idvance Over anything now in existence, | 
he acknowledges that the pre ent design 


could be improved in future models. | 





ENGINEERS 
. ++ FLIGHT TEST 
. «+ ANALYSIS 
. . » AIRCRAFT STRUCTURES 
WILL CONSIDER 
RECENT GRADUATES 


IN AERONAUTICAL, ELECTRICAL 
OR MECHANICAL ENGINEERING 


Salaries & Responsibilities 
Commensurate With Exp. 


Opportunity for professional advance 
ment in expanding flight research or 
ganization primarily engaged in de 
velopment, installation and flight test 
of aircraft instrumentation and flight 


lor example | 
e Altitude scheduling. At present, the | 
desired rate of d it (determined br 
lircraft type into Volscan manu- | 
illy by the traffic controller. Based on | 
the time of arrival initially established 
by the schedul omputer, the flight 
path computer calculates (and indicat 
to the relavman) what the plane’s alti- | 
tude should be at all times. This design | 


SLEEVING 


Resinite insulation sleeving is widely 
regarded as the quality standard for 


NEW SMALL DATAC shows how older 


schedule and flight path computers can be 





reduced in size with redesign. One Datac is 
required for each aircraft under Volscan 
control. Photo of older Datac p. 38. 


AVIATION WEEK, December 28, 1953 





control equipment. Structural design 
and stress analyses experience desir 
able 
Positions involve all phases of flight 
test including preliminary study work 
planning of tests, installation of equip 
ment, and analyses of results 
CENTRAL LONG ISLAND LOCATION 
AT MacARTHUR AIRPORT 
IN RONKONKOMA, N. Y 
Submit Resume to 
Box 218, Ronkonkoma, N. Y 
or Phone RONKONKOMA 9-8086 
For Interview Appointment or 
Apply in person flight research dept. 


SPERRY 
GYROSCOPE COMPANY 
MacARTHUR FIELD, 

RONKONKOMA, N. Y. 


the aircraft industry 











Combine this 


high quality with Inspection and Serv- 
ice thot eliminates your purchasing 
headaches and you will understand 
why Resinite leads the field 


Write for samples and prices 


RESIN INDUSTRIES, INC. 
315 olive st. + box 1589 - santa bartiara, cal 


Hal 





- TEMCO rn 


high performance field 


‘TOP-GRADE 
OPENINGS 


TEMCO’s rapid growth in the high 
performance aircraft field has 
opened challenging career opportu- 
nities for qualified ENGINEERS. 
Write today... giving details of 
your educational background and 
experience. Among the top-level 
positions open now are: 














CAREER 


OPPORTUNITIES 
orrereD NOW in 


PROSPEROUS 
DALLAS, TEXAS 





POWER PLANT INSTALLATION 


THERMODYNAMICISTS 





FLUTTER AND VIBRATION EXPERTS 


AERODYNAMICISTS 





SYSTEM ENGINEERS 


SERVO MECHANISM ENGINEERS 





STRESS ANALYSTS 


ARMAMENT ENGINEERS 





WEIGHT CONTROL ENGINEERS 


DESIGNERS 





ENGINEERING PLANNERS 


PRELIMINARY DESIGNERS 





Plants 


42 


Write to 


Mr. E. J. Horton, Jr. 


Engineering 
Personnel 


at DALLAS e 


GARLAND e 


Excellent Housing 


+ x 


Available 


DALLAS, TEXAS 
GREENVILLE 


Box 6191, 





| ent twe 





3-D Scanning 


When the 


its primary ol jective 


Volscan project was ft rmed 
was to develop a 
and height-find 


ing radar capable of three dimension, or 


combination surveillance 


“volume scanning’—hence the name 


Automatic trafic control was added later 


as an objective, but its achievements and 


success overshadowed the original radar 


development. As now used, the unusual 


Volscan radar antenna provides only 


azimuth and range data 











to be de 
diftter 
hedulee 
sign, altituck 
it! 


ippr li ICay ymething 
ired when actual arrival tim 


tially 


i future de 


ppre ibly from int 
irrival time In 
heduling 
ictual flight time, 
@ ‘Three-coordinate system. At pr 
Volscan does not show the altitude of 
its contro Wher 
ippro 
cannot be 
cribed 


would be made to vary w 
Green 


ent 


my aircraft unde 


l hing 


two blip 


ym hi ope, he 


the monitor see 
each other 
ure that they are at 
iltitude 
imum prot 
trathe use, Greene wou 
iltitucl 
ind POs tbh u cd 


Volscan 


their pr 
eparahion For 
under high-densit 
ld like to see an 
lisplayed 


Piving a ift 
ction 
plane mformation di 
in a three-dimensional 
tead 
omputes 


omputer, im of the pr 


dimensional ¢ 
idding a 


Phi uid he done by 
to the surveillance 


height finder radar 

unit, but Greene think 

an au iltituce 

iltitude information via 

better solution 

> Suitable for Civil Use?—Some « 
i basic shortcoming in the 


that the use of 


borne ensor, transmitting 


Ibsen 
pt 
tem design which may 
ts application to civil aviation 

is is the fact that there 
oordination nor any interlock 
individual flight path computers, to 
it possible for one 

vhat the 
Separation 


i 
mt 


is no direct 
between 


computer to 
5 are doing 
individual ai 
dependent upon the fact 
;cheduled to arrive at th 
utry point at a slightly different 
pri umably .over different flight paths, 
ilertness of the 
icnt 


other one 
between 

oleh 
that each 1 

time, 
ind human 
monitor 


upon the 
I here 
which continuously 
lirspace in three dimensions to 
that no two aircraft are 


5; no omnis auto 


matic device cxam 
nes the 
be sure in close 

oximuts 

Admittedly this is a difficult and 
omplex task to perform automatic: ally 
Although the prol bability of collision < ap 
pears remote, the possibility exists 

For military opera this risk i 
than that pres with 
ontrol] With 
MI eraflic. ind the pro 
the gravity of the 
may be 


hon 
much Ic sent 
manual tr | operation 
increased wi 
ect of jet airliners, 
‘ ; 

iffic con rol proble:n 
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similiar to the one facing the militan 
P Giving Volscan a Trial—\\ hicther t! 
present Volscan is the an 
aviation trafic problems i 
for the experts to study and 
(Sam Saint, Air Transport Assn.’ 
gation expert, was reported! 
pressed with the recent Volscan demon 
stration that he has scheduled a return 
visit when there won't b man 
“visiting firemen” around 

If civil authorities are interested, tl 
an probably arrange with th 
search and Development Comman 
have the present Volscan tem 
in an arca where it could b 
both military and civil aircraf 
thinks the Norfolk, Va., area 


] 200d on 


New Devices Aid Lab. 


Test Instrumentation 


} 


Kquipment uit 
testing and/or laborator in 
tion has recently been announ 
cluding transducers, recording 
graph and accessory di Detail 
these new unit 
e High-temp pressure pickup 
cooled to permit exposure to 
peratures of 5,000KF, is available for 
ind rocket engine test Manufactur 
is Control Engineering Corp 
Providence Highway, Norwor Ma 
© Linear position transducer, magnet 
reluctance tyne vill op rite im ac iy 
ner systems at frequencies of 60 to 10, 
000 cps., with an accuracy of 1% of the 
operating range, according to manufa 


turer. Slide travel range i $ to +2 
inches. Manufacturer is North Ameri 
can Instruments, Inc., 2420 N. Lake 
Ave., Altadena, Calif 

© Linear velocity pick-off, wi I 
sensitivity, consists of a cylindrical ce 
and a movable permanent magnet cor 
One model, the 6V8, with a 1-in. stroke, 
has a sensitivity of 450 millivolts/in 
sec. Manufacturer is Control Compon 
ents Co., 46 Walnut St., Brookline, 
Mass 

© High-temp impulse pickup ; 

convert mechanical motion to ¢ 

impulses without pliysical contact 

the moving object, providing thi 

is made of a magnetic m I 
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Z ld f line he iVicl \ tive 

500-ohm impeden U0 igit inter is advanced at the begin 

mant frequet ‘ g of ¢ run and photographed to 

Dp Manufacturer 1 I provide ord identification. Oscillo 

Laboratories, In +50] graph dimensions are: 54x 84x 148 in 

Ravenswood Ave., Chicago 40, II Manufacturer is Consolidated Engineer- 

¢ Six-channel oscillograph, tvpe 5-117, ng Corp., 300 N. Sierra Madre Villa, 
] 4 lb. It ipabl of ording Pa idena 8, Calif 

it frequencies up to 300 © Fourteen-channel oscillograph, Mode} 

rding to manufacturer. Devic« >7 made by Midwestern Ge yphysical 

70-mm.-wide photo paper ratory, has the operational features 

| ompany Model 555 but is de- 

igned for ¢ ter rugged ind shock 

ince. Unit has full-width timing 

t 0.01 and 0.1 seconds and a 

beam-interrupter type of trace identifi 

ation lull-width viewing screen is 


COMPLETE 
.. facilities 
»- responsibility 
»» results 


FROM DESIGNING TO 
FINISHED ASSEMBLY - IT’S 
ALL AT UNIVERSAL! 
With modern equipment and 
highly skilled personnel 
Universal will take charge, 
then do the entire job 
Designing, layout, tooling 
forming, stamping, machining 
welding (heliarc, spot, 
continuous seam)... testing 
production control, inspection, 
complete assembling —all 
yours in quality, in 

volume at Universal! 


Let us help develop and quote 
your complete assembly...on 
either production or experimental 
runs! Join the list of satisfied 
Universal customers... write, 
phone or wire—today! 


ry ~ 


UNIVERSAL METAL PRODUCTS, INC. | 22"! 2H Oronse sireet 


CUmberliand 3-3115 
MA oDies, Stompings -Alrerett Parts Athambra, California 


Serving America’s Aircraft Industry 





provided and record peed can be 
changed by means of a gear-shift ar- 
rangement. Company has also an- 
nounced new Model 108 shock-resis- 
tant galvanometer whose deflection due 
to shock is only one-fifth as great as its 
predecessors, Midwestern says, enabling 
the galvanometer to record through 
hocks up to 100G Another new gal- 
vanometer, Model 109, is designed for 
use in Consolidated Engineering Corp, 


oscillograph 

© Oscillograph accessory, Consisting of 

a power supply and a three-channel de- — been announced by Doelcam Corp 
modulator unit to serve as a link be Power supply operates from air raft 

tween sensing clements and an oscillo 25-v. d jupph and provide olta 

graph in flight test instrumentation has — and frequency-stabilized 400- 


ye PAstusHIN 
Viangn CORP 


EXTRA PAY-LOAD MILES WITH 
PASTUSHIN TANKS 


External fuel loading with Pastushin fuel tanks adds to 
safety and gives needed range to commercial and business 
aircraft. Pastushin jettisonable fuel tanks — the product of 
long and specialized experience — increase operating radius 


and effectiveness of military and commercial aircraft alike 


RESEARCH © DESIGN © DEVELOPMENT © PRODUCTION 


Unusual opportunities in research, design 
and development for cngineers! Submit 
resume of qualifications and experience 


PASTUSHIN tun 10 


LOS ANGELES INTERNATIONAL AIRPORT, LOS ANGELES, CALIF. 








frequen 
, demodi 
of full 
Address is: Doe 
Id Road, Boston 


FFT FF ny 
FILTER CENTER ‘nh 
Banta yy pain 


PM-H Sets Up Jet Flight Center—| 
prevent interruption of flight test a 
tivities on automati ntr 11 equipment 
during the bad-weather month 

ne ipolis-Hon vwell Acronauti 

ion has set up a flight test 


jet Operation it the ‘Ih 





municipal airport. | 
ger of M-H fii 
Chamberlain”) fi 
vill head the new ‘Tu 
ontinue piston-engu 
i 


t if it Minne ipoli 


P SRI Automation Progress 
Research Institut 
outract t | 
i t 
equipmcr 
machine 
h resistor 
uit plate if th 
item. SRI also 
techniques which 
from 3-11 minutes to 


> New Bendix Premium ‘Tube—Red 
Bank Division of Bendix A ion h 
innounced a new full 

um, octal-base 

ened to replace 

SY3W-GT tubs 

iged for 45 hou 
ceramic heater insulator il | 
heater to prevent failur om shock 
nd vibration, Bendix sa Tube bas 
is designed for operation vithout ar 
( I it altitude up to 50,000 ft 
( ompam iddr is Katontown, N. J 
> Tape Resistors Available 


tors, originally developed bi 


} 


Bureau of Standard 
enth mnounced 
techniqu of mechani 


i 
cmipDi 


it¢ 
vith re 
to 10 megohms (Comp 


137 ¢ inal St Na hua 


> ‘Talbott to Speak—S 
Force Harold I l'all 
pe ik bel it Bin 


cremonu held | 


| 


mark the 25tl 
flight 


AVIATION WEEK, December 28, 1953 





The Ninth Annual Champion Aircraft 
Spark Plug and Ignition Conference 


One of aviation’s most productive traditions is the annual pilgrimage of the world’s top 


aircraft ignition experts to Toledo for a three-day round-table conference at Champion. 


Aviation has grown great in service and safety through cooperation such as this. 


PRESENT FOR... 


ge ag ee hing AL : NG WE LABORATORY, USN 
Mendrala, \ i 
ain FRANCE. Jean Philippet 
ALLISON DIVISION, GMC, F. P 
AMERICAN AIRLINES, fF. I’. Kovac 
AMERICAN BOSCH CORPORATION 
S. M. Ter 
BATTELLE a eee ereeere 
John E l d, Cloyd A 
BENDIX- SCINTILLA MAG NETO DIVISION 
John H. Adama, C harle tow, R. MeClir 
BREEZE CORPORATION ‘ime 
A._H. Cadman, Edward A. Sprigg 
BUREAU OF = at gg S, use. 
M. R. Gromaca, ¢ hene L. Nowell 
CALIFORNIA RESEARC ‘* CORPORATION 
Cordwin D elaar 
CARSWELL AIR FORCE BASE 
Harold EF. Reese, K urd Kt heak 
CANADIAN PACIFIC AIR LINES, A 
CANADIAN PRATT & WHITNEY, kK 
CAPITAL AIR LINES, kt. J. I er, RW 
CELANESE CORPORATION, John H rn 
CIVIL AERONAUTICS ADMINISTRATION 
W. A. Last 
CONTINENTAL AIR LINES, Pari J. Hor 
CONTINENTAL AVIATION & ENGINEERING 
Jud Buttner, W. F. Ist 
CO-OPERATIVE INDUSTRIES, INC 
V. C. Bonardel 
CORNELL AERONAUTICAL LABORATORY 
t Puller 
DELTA C&S AIRLINES, I 
EASTERN AIR LINES, F. W an 
E. |. DUPONT de NEMOURS, 
— STANDARD OIL COMPANY, 
H. Stedman 
eTnvi CORPORATION, Ferd Gillig 
FAIRCHILD AIR FORCE BASE, Jot 
FLYING TIGER LINE 
Joseph Baker, Cordell Buchanan 
ros fa oe 
r t, George Onder 
; m T Po me 
GENERAL SLeeteNe by ty ner 
B. W. Herrman, Pet C. 2 
GULF OIL CORPORATION, 1 t. A. Well 


GULF REFINING COMPANY 
anh BE. ¢ 


GULF RESEARCH & DEVELOPMENT CO 
M 


IMPERIAL ol LIMITED 
KELLY AIR FORCE BASE 
Ira LI 
KLM ROYAL DUTC H AIRLINES Wo HW 
LAND-AIR INC 
Warren W } ' 
aah + 4 eg SPEN( ER DIVISION 


METALS & CONTROLS CORPORATION 
l’a ( ‘> 


NATIONAL AIRLINES 
NORTHCENTRAL AIRLINES, ' 
NORTHEAST AIRLINES 
NORTHWEST AIRLINES 
Ray C. | 1M 
OFFUTT AIR FORCE BASE, Ka A. Dea 
PACIFIC NORTHERN AIRLINES, I. N. |} 
PACKARD ELECTRIC DIVISION, T. LL. 
PACKARD ELECTRIC DIVISION, GMI 
i. « \ 
PAN Ly eres AN GRACE AIRWAYS 


PAN AMERICAN WORLD AIRLINES 
PAN AMERICAN WORLD AIRWAYS 
l 


I 
PHILIPPINE AIR LINES ! Ly 
PHILLIPS PETROLEUM COMPANY 
the I . 
PIEDMONT AIRLINES, W um | 
PIONEER AIR LINES, ! 
PRATT & WHITNEY, A 
PURE OIL COMPANY 
ROLLS ROYCE, LTD. H. tI 
ROSSFORD ORDNANCE 
ROYAL CANADIAN AIR FORCE 
ROYAL CANADIAN NAVY i. M 
SABENA BELGIAN AIRLINES 
M., ¢ t I 
a yg hg AIRLINES SYSTEM 
A. 1 | 
SCINTILLA MAGNETO DIVISION 
ar | \A 
SEABOARD & WESTERN AIRLINES 
t DeLuca 


SHELL OIL COMPANY 
I>. N. Ha Fred Watson, L. P. Haxt 
V. E. Yu 
SINCLAIR RESEARCH LABORATORIES 
Kichard M «, Adolph V. N tik 
SLICK AIRWAYS, Earl G. Pets 
SOCONY-VACUUM OIL CO., INC 
Creorge W. Pusak, J. H. Goffe 
SOUTH AFRICAN AIRWAYS, Kalph Lu 
SPERRY GYROSCOPE COMPANY 
Frank A. Stutz, P. H. Yawge 
STANDARD OIL COMPANY, If. F. it 
STANDARD OIL COMPANY (‘OHIO 
i A. Cu I Hall, Harold L. Walt« 
STANDARD OIL COMPANY (IND Jt 
SUN OIL COMPANY, George J. Liddell 
THE TEXAS COMPANY 
A.0) DD fl, Freder k P. Glagie 
THOMPSON PRODUCTS, INC., M 
TITEFLEX, INCORPORATED 
Ww um A. Folle Harr J. Tine 
TRANS-CANADA AIRLINES, lta 
TRANS 4 ig AIRWAYS 
(ha Hake Paul F. Gil 
TRANS. WORLD AIRLINES 
ark A. Fisher, Norman Kt. I 
UNITED AIR eng 
Norman K. Da (. Nichol 
VAPOR BLAST MANUFACTURING co 
Jack B Nichols I. Newma 
WESTINGHOUSE eLecTme conronation 
Ha iT. Muse 
WRIGHT AERONAUTICAL CORP., | 
WRIGHT AERONAUTICAL DIVISION 
August H. Zoll 
WRIGHT AIR DEVELOPMENT CENTER 
J. J. Go / 
WRIGHT- alge sg AIR hig BASE 
N , 


K. F alor Lewk 


WORLD'S FAVORITE 


CHAMPION 


SPARK PLUGS 





THE COUNTRY’S LARGEST 
EXTRUSION PRESS... 


now being installed by Alcoa... 
increases maximum extrusion size 
from a 15-inch to a 23-inch 
circumscribing circle, or from 600 pounds 


to 2,300 pounds per piece 





The 13,200-ton squeeze of this press 
means that Alcoa extrusions can be larger, 
thinner, and more intricate than before. 
Ribbed extrusions for panels, for example, 
can be made, as illustrated, 34 inches wide— 
saving greatly in riveting and assembly. 

For complete information call your 


local Alcoa sales engineer. 


ee 
ees; 
FZ 


fe 


lcoa brings the worl 1 air 
SEE IT NOW" featuring Edward R. Mur 
em even n most B 


Tu jay evening 


ALCOA! 


Alcoa 7} 








Aluminum 


ALUMINUM COMPANY OF AMERICA 








Good Word for GCA 


The discussion irried on in AVIATION 
Week concerning GCA versus ILS are 
most interesting and stimulate ideas here 
tofore unconsidered. “Cockpit Viewpoint” 
by Capt. R. C. Robson, a few weeks ago 

" parti larly enhghtening 


Capt. Robsor nted out « 
le part of a GCA approacl eing the 
nect ty of having to monitor four different 
radio frequen addition to | 

for GCA instr Assuming 

to the normally used frequencies, I've found 
that, once the plane commander is cleared 
to GCA, any messages of an urgent nature 
can be relayed by GCA and the monitoring 
of the usual range, tower, ARTC, emer 


rency, and, in the case of airliners, com 


pany frequencie 
gated to the co-pilot thus leaving the pilot 
free to listen to GCA only, and to carry 
if its imstruction 
Ihe relatively simple GCA | 
lends itself readily adaptable to multi-engine, 


ingle 


in be eliminated or dele 


procedure 


ine, or jet aircraft. Commercial, 
military, and civil pilots have shown this 
to be a good and reliable system, even for 
the operator who, though inexperienced in 
GCA, finds himself faced with the nece: 
of making an ipproa h during marginal] 
below-minimum weather conditions 
was shown on one occasion when the 
was controlled to a successful land 
in recorded weather of zero ceiling and 
ie-sixteenth-mile visibility 
It has been shown that listening to in 
tructions and urving them out is less 
complicated than reading instruments, in 
terpreting them, and making 
hangs during an approa h 
Thus another blow is st1 
GCA 
\. Warpr 
uadron 112 


lif 


Designing for Safety 


Your §articl utitled “CIR Calls f 
Stronger Cabins,” by Frank Shea, Jr 
the Oct 19 Aviation Weex will un 


doubtedly call widespread attention to crash 


survival design in air transports; Mr. Shea 

has done a good job in presenting some 
highlights on a subject of a comple x nature 

| do f e] | wwevel that it hould he 

pointed out th r report on the Na 
tional Airline zabeth, N. J., a 
does not ll for stron ibin 

fate th rep rt 

desirability of design 

ing the floor ructure, seats and seat at 

tachments omplete failure until 


disinteg1 on ner major pin str 


nderstand 
, ittrib ted to 
cat have 

the retentior ng ift-facing seats 
\ tually I pointed out that a person sitting 
upright in an aft-facing seat will load the 


it at a higher point above the floor—be 


tu 
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safety 

to a point le the floor This 
» differer ¢ being 

} floor 


r 
which 
point d 
will re 


it If 


they should 








DESIGNERS, 
ENGINEERS... 
po lang 
The SKY’S ‘the LIMIT 


74 Foam 
at Mar 


Today the men at Martin are building the 
spaceborne systems of tomorrow. Every 
rocket that screams skyward brings back 
more information of outer space. Every 
day brings man closer to conquering the 
heavens. It’s thrilling work — reaching 
beyond the sky 
And the sky is no longer the limit on 
OPPORTUNITY at Martin. Young men 
are now in lop positions at Martin. 
We need more young men for exciting 
joba—crealive engineers. We need 


AERODYNAMIC ENGINEER 


a 
JET POWER PLANT ENGINEER 


DESIGNERS 


ELECTRO-MECHANICAL ENGINEER 


FLIGHT SIMULATION ENGINEER 


PROJECT ENGINEER 


STRUCTURES ENGINEER 


Marlin offers modern enginee ring facilities 
and liberal benefits, including company 
paid pension plan. Liberal travel and mov- 
ing allowances. Housing readily available 


WRITE NOW TO: J.J. Holley, Profes- 
sional Employment, Dept. A-4, The 
Glenn L. Martin Co., Baltimore 3, Md 
Include confidential resume with full de- 


latls of education and er perience 


MarBin.. & 


AIRCRAFT 


THE GLENN L. MARTIN CO. 
BALTIMORE « MARYLAND 





fuel controls 
prectsion parts 
and assemblies 


For 40 years Pierce has specialized in the design and manu- 
facture of engine speed and fuel controls . . . and servo 
mechanisms for power controls. 

Today, much of America's finest power-driven equipment 

. many of her speediest turbojets . . . are equipped with 
intricate, precision control mechanisms bearing the PIERCE 
Mark of Quality. 

Pierce experience and facilities are available to you in 
the production of component parts for jet aircraft engines 
... design, fabrication of parts, precision machining and/or 
assembly, to your specifications. 

Seasoned engineering talent, modern, fully-equipped 
plants, skilled personnel and rigid quality control practices 
assure workmanship of the highest order—at the greatest 
economy consistent with PIERCE quality standards. 


Engineering service is available. Your inquiry will receive 
the immediate attention of a qualified representative. 


THE PIERCE GOVERNOR CO., INC. 


1684 OHIO AVENUE, ANDERSON, INDIANA 
Ash for our sew brochure, “'40 Years of Manufacturing Precision Controls’” 











be paid more—thei lue is greater, a! 


temporarily This will attract new 
permit the age-o veling and 


We are de leting the 
Ire it his request hy 


AviATION Week Oct. 26, 1953, carried 
im 6uarticie on pag 21 and 22 entitled 
AIA ‘No Raid’ Pact Draws Fir 
We, of the San Diego ¢ hapt r ot 
kngimeers and Architect Assn -E.SA, hav 
known of this Gent] in Agreement for 
ome time We have, as a matter of fact 
publi hed the story in our own new paper 
ind have of course been told by 
our Company § manage nent 
the story is a damnable 
that Aviation Weex has publisl 
tially the same facts as we 
on the records of the NLRB 
Seattle where this story 
brought out into the open 
Your article, in helping to 
nefariou cheme, ha been of gT 
to all aircraft engineers. ‘They 
vho have suffered financially 
this w ige-ligging agreement 
We congratulate you. You 
upport of thousands of engin 
Victor Hupson, Presider 
San Dic 20 ¢ hapt I Eng n 
Architects Assn 
n Dieg Calit 


Kaiser Metal Products 


nm your uc of Aug I which gay 


«cellent coverage to the first flight of the 
B-57A at the Glenn Martin plant 

Baltimore, your reporter refers to tl 
pany as the “Kaiser Metal Product 


This is an error which might logi 


made by anyone unacquainted 
various Kaiser compan) 
Kaiser Metal Product In 
pendent, separate corporate entity and 
not a division or subsidiary of any other 
Kaiser organization. It will be ippreciated 
f you'll call this to the attention of { 
ort ; and copy desk 
Joun H. Wintrersteen, Mana; 
Public Relations & Advert 
Kaiser Metal Products, In 
Bristol, Pa 


Bush Operation 


I would like to take thi opportunity of 
telling you how pleased I am with the 
article you wrote on our operation (‘Bristol 
Vreighter Paces Bush Operation,” Avia 
rion Weerx Sept. 7, p. 72 

It is easy to get publicity of the sp 
tacular type; however, we frown on thi 
type of write-up, as I am sure other sound 
operators do, as the industry has outgrown 
the glory stage and we think it is nov 
1 sound busines It is, therefore, very 
gratifying to think that your magazine con 
sidered details of our operation of sufficient 
nterest to publish 

l P Fox, Manager 
Associated Airwa Ltd 
Edmonton, Alberta, Canada 
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UP THERE WITH THE BIG NAMES 


80 Out of First 98 
Convair 340’s 
Use 


SAYDROL 





Nothing succeeds like success. Skydrol, Monsanto's 
fire-resistant hydraulic fluid, passed its first CAA 
operational test 5 years ago. Today it is recognized as 
the standard of the industry. ‘Twenty major airlines 

use it regularly in various aircraft; five of these lines also 


specify it for their Convair 340 fleets 


Skydrol eliminates the danger of fires caused by broken 
hydraulic lines. It exceeds the nonflammability 
requirements of AMS 3150 


Skydrol's lubricity is double that of conventional hydraulic 
fluids. Overhaul rate reductions resulting in savings of 


20 or more are not uncommon with Skydrol users 


Skydrol is noncorrosive to aircraft metals has a 
10 hours for 


or 


fluid life of 4,000 or more hours as against 
ordinary mineral oils in cabin compressor or 


supercharger transmission 


Skydrol is nontoxic requires no special precautions 
in handling or storage is stable at required operating 


temperatures and pressures 


Skydrol is available for shipment to airlines in the 
United States and abroad. For further information, 
write: Organic Chemicals Division, MONSANTO 
CHEMICAL COMPANY, P. O. Box 478, St. Louis, Mo 


———eer 


SKYOROL 


* SEND for this engineering report on 


Skydrol. Write address above 


These sirlines now equip Convair 
34( with Skydrol 


MONSANTO [income 


wenasihanhensbinis al Delt cas 
CHEMICALS ~ PLASTICS : 


SERVING INDUSTRY 
WHICH SERVES MANKIND 





GINEERING MIRACLE 


Here at Twigg 
occurs the modern 


where ideas and 
blueprints are translated into 
America’s most povrerful jet 


Jf industrial miracle, 


engine components. You can depend on Twigg 
precision and skill in the fabrication of combustion 
chambers, transition liners, turbine casings, 

tail cones, burner supports, brackets, all 

} type spinnings tube bending and 


other essential components. 


TLR CC 


iN 





A MESSAGE TO AMERICAN 


The second of hiro article S on profits 


D | T 7 A 


SERIES 


What Are PROFITS Used For? 


This is the second article on the role ot 
profits in our economy. The first was ad- 
dressed to the question: “How High are 
Profits?”” The answer was found to be: 
not high when compared with previous 
years and the present investment in cor- 
porate facilities. This second article is 
addressed to the equally important ques- 
tion: ‘What do corporations do with their 
profits?” 

In 1953 corporations will earn about 
$20 billion after taxes, if the recent rate 
of earnings is maintained throughout the 
year. These profits will be used (1) to 
expand and improve productive capacity 
through purchases of new plant and 
equipment, (2) to finance the operations 
involved in a growing volume of business 
and (3) to reward the people who have 
invested their money in American indus- 
try. Of the $20 billion, the corporations 
will pay about $9 billion to their stock- 
holders as dividends. They will use the 
$11 billion that remains to purchase new 
plant and equipment and to increase their 
working capital. 

This year corporations are increasing 
their plant, equipment and working capi- 
tal by a total of approximately $32 bil- 
lion. Of this amount, about $26 billion 
is for new plant and equipment. The re- 
mainder is for working capital. As this 


article will show in greater detail, about 
$21 billion of this will come from depre- 
clation allowances and sales of new se- 
curities. The other $11 billion will come 
from retained profits. 
It is impossible to trace exactly 
how each dollar of retained profits 


is spent. This money is mixed with 


other money that goes into the com- 
pany treasury in the form of pro- 
ceeds from loans, sale of securities 
and depreciation allowances. How- 
ever, it is a tact that by re faining 
$11 billion of then profit, this year, 
corporations have provided $11 bil- 
lion toward their total capital Ve- 
quirements, including the money 


needed for expanded and mproved 


capital equip yt. 


Profits Mean New Plants 


This year American industry is en 
gaged in a very large expansion of plant 
facilities. This will increase the indus- 
trial capacity of the nation by about 7 per 
cent. Since 1950, our capacity has been 
increased by about 12.5 per cent. And all 
of this expansion has been privately fi- 
nanced, even though about one-third of it 
was certified as necessary for national 
defense. 


The expenditure during 1953 of $26 








billion for new plant and equipment —an 
alltime record—imposes terrific finan- 
cial responsibilities on our corporations. 
About one-half of the amount required 
will come from depreciation allowances. 
In general, these allowances are supposed 
to pay for the replacement of worn-out or 
obsolete equipment. Another $8 billion 
will be raised by corporations through new 
security issues and long-term mortgage 
loans. All together, depreciation allow- 
ances, security issues and long-term loans 
will provide about $21 billion. But this 
is still $5 billion short of the $26 billion 
needed for new plant and equipment this 
year. Thus, it is retained profits that spell 
the difference between expansion and 
standing still, between growth in the pro- 
ductive capacity of the economy and run- 
ning downhill. 

As plant facilities are expanded, cor- 
porations also need more working capital. 
A larger volume of business requires 
larger inventories, larger accounts re- 
ceivable and larger amounts of ready 
cash to meet payrolls and bills for ma- 
terials. The increase in these items dur- 
ing 1953 is estimated at $8.5 billion, of 
which about $2.5 billion will be supplied 
by short-term bank loans. The other $6 
billion will come from retained profits. 
Thus, retained profits provide an essen- 
tial $11 billion—$6 billion for working 
capital, $5 billion for new plant and 
equipment —to meet corporate financial 
requirements. 


Incentive for Investment 


The role of the profits that are paid to 
stockholders as dividends or to employees 
under profit-sharing plans is even more 
important than the role played by re- 
tained profits in providing plant, equip- 


ment and working capital. Dividend 
payments provide the main incentive for 
investment in the stocks of corporations. 
They are the reward for risks taken by 
investors. Dividends paid by corporations 
whose common stocks are listed on the 
New York Stock Exchange provide an 
average return of about 6.5% at present 
prices, and dividends on preferred stocks 
average about 4.5% return. Dividends 
are distributed among 6.5 million stock- 
holders. Also, it is estimated that 3 mil- 
lion employees now are covered by profit- 
sharing plans. These plans increase the 
incentives of both production workers 
and managers to work harder and more 
efficiently. 

Thus, more than 9 million Americans 
have a direct financial stake in corporate 
profits through ownership of stock or 
participation in profit-sharing plans. But 
all Americans share indirectly in the re- 
wards of a successful business year. In- 
vestment of a major part of 1953 profits 
in new plants and equipment means more 
employment opportunities and better 
working conditions for labor. For the na- 
tion, it means new industrial capacity that 
is essential both for national defense and 
to produce more and better goods for a 
rising standard of living. 

Corporate profits after taxes repre- 
sent about 6% of the nation’s total in- 
come. But the job they do to stimulate 
investment and to finance industrial ex- 
pansion and improvement is more far- 
reaching and more essential to the 
prosperity and well-being of the Ameri- 
can people than would be suggested by 
that small figure. 


McGraw-Hill Publishing Company, Inc 
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Airline Revenues Soar to All-Time Highs 


© New peaks forecast by 
ATA for coming year. 


® Scheduled carriers plan 
to expand fleets 10%. 


By Lee Moore 


Airline revenues and profits soared 
to all-time highs this year, and Air 
Transport Assn. predicts higher rev 
enues during the coming year. 

U. S. airline traffic and revenues will 
increase about 10% in 1954, ATA 
predicts. This compares with a 14% 
revenue gain and 16% trafic volume 
gain from 1952 to 1953. 

Profit margins in late 1953 and all 
of 1954 will be lower than the 1950-52 
highs, ATA believes. Heavy deliveries 
of new aircraft are causing a drop in 
load factor (payload as a percentage of 
capacity), and, at the same time, higher 
expense allowances to amortize the new 
equipment. But airlines counted on 
this when they ordered the new planes 
to ease their former equipment short 
age 

Despite revenue gains, domestic 
trunkline operating profit may have 
dropped slightly in 1953, from $95 
million last vear to $92 million in 1953, 
ATA forecasts, for the cited 
above 

U. S. international carriers’ profits 
increased sharply, however, largely be 
cause Civil Aeronautics Board put so 
many international routes on final sub 
sidv rates with profit, whereas most 
internationals previously operated on 
temporarv, break-even subsidy rates 
Retroactive profit increases may bring 
previous vears nearer to the 1953 show- 
ing 
®©$200 Million for New Planes—The 
1954 forecast for all the world’s sched 
uled airlines (except Communist and a 
few other minor operations) is a 10% 
pavload increase over 1953. Interna 
tional Air Transport Assn. also 
mates that member airlines will expand 
their capacity 10%. IATA’s 69 lines 
carry 85% of the world’s commercial 
air traffic 

Airlines probably will spend 
$200 million for 300 transports 
scheduled for delivers 1954 
alone. IATA says 
> 1953-54 Forecasts—Here are 
year-end airline business developments 
and forecasts: 

e Net profits of 10 major U. S. airlines 
(see table) gained 30% in the 12 


reasons 


esti 


ibout 
new 
during 


other 
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American: 
Revenues 
Operating p! 
Net profit 

Eastern 
Revenues 
Operating pt 
Net profit 

Capital 
Revenues 
Operating 
Net profit 

National 
Revenues 
( p rating I 
Net profit 

United: 
Revenue 
Op rating pr 
Net profit 

Western: 


lewenn 
,eveti 


pr 


Operating pt 
Net profit 
Northwest: 
Revenues 
Operating Pp 
Net profit 
Trans World: 
Revenues 
Operating pr 
Net profit 
Pan American: 
Revenue 
Operating pre 
Net profit 
Flying Tiger: 
Revenues 
Operating pr 


Net profit 


Car 





Record Airline Profits in 1953 


10 selected carriers, 12 months ending Sept. 30) 


1953 
10 omitted) 


$204,988 
3 29.078 
10,690 13,739 
141,481 
20.733 
9 820 


111,214 
15S 424 
5,384 


1 4¢ 
} 


f 1 O6S 
10.081 


10,445 








months ending Sept. 30-1953 vs. 1952 
e Revenues reported by the same 10 
carriers gained 17% in the same period 
e Trunkline passenger revenue in 1953 
climbed $190 million or 15% from a 
vear ago. A slightly lesser gain is an 
ticipated for 1954 

@ Trankline mail revenue ¢g 
000 or 2% in 1953 
Office Department experiment of ship 
ping preferential first-class mail be 
tween major cities by air instead of rail 
where 
to boost mail revenues next year, despite 
decline of military mail 

e Trunkline express revenue increased 
about $1 11% and should 
continue increasing 

e Trunkline freight revenues in 
increased $3 million or 12% 


uined $500, 


The growing Post 


costs are competitive is expe ted 


fh . 
nwo Ol 


“> 


1953 


trunk 


S107 


e Total 
{ limbe d 


estimated $87 


operating revenues 
million or 14% to an 
5 million 
e Trunk operating expenses gained $110 
million or 16% to $783 million in 
1953 
¢ Trunk operating profits may have de 
clined a slight 3%, ATA predicts- 
from last year’s $95 million to an 
estimated $92 million in calendar 1953 
Net profits are not predicted, because 
of the « omplexities of year-end account- 
ng adjustment 
© World traffic 
10% 


carried 


forecast for IATA car 
gain in 1954. In 1953, 
than 50 million 
billion passenger-miles, 
volume was 685 million 
ind airmail 190 million ton- 
All will continue expansion in 


riers 18 a 
they 


passengers 28 


more 


while cargo 
ton-miles 


mile 
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ly gpiit revetiile 
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lotal operating 
Operat ng 


Cxp 1 


pront 





Domestic Trunk Airlines 
Revenues & Profits 


Calendar 1952-53 


1952 








fom mile 
telat fon mule 


lotal revenue 





Domestic Trunk Traffic 


change 


} 








1954 cording to IATA director 
general Sir William Hildred 

© IATA revenue increase will not quite 
match the predicted 10% gain in 1954 
Creative fares rates will help 
vell the volume of pa and 
go next but thes 

with 


ind 
enger 
vear ine 


fine 
cquipment 0 


lower 
combined extensive 1 


t ind decreased com 


pensation for 
the balance of airline finances generally 
Sir William explains. “The 
remain confident 
that th ituation will 
ontinue to imnprove, and the pre 
ligh level of activity. wall be 


PAL d 


carrying airmail will keep 


pt wi 

infermnational airline 
world CCOMOTIVE 
ent 
main 
‘the last 
that the 


themselve 


Neverthel ATA say 
halt of 1953) give c\ 
rates of trathe 
decreasing and produce thre 
that in 1954 the 
be much lower 
Thi 
Hnpressive gan on 
tor but a short 
to measure the 
I aanst the Pullman 
rails onh ATA savs. “ive vears ago 
inlin trath Wa lightl than 
half of the Pullman. In 1953, it wa 
iIpproximmatels 0% than the 
Pullman, and approximately one-half 
of the total rail, trafhe ind Pull 
man-—but excluding rail commutation,” 
ATA add 
Airline « 
to gam 


iden ‘ 
MWICTCASC ATE 

prospect 
industry increase will 
enth 


cored 


than re¢ enjoved 


trunklin have mother 
their rail competi 
back it wa 


whil 


mstomiars mnnual prog 


trathe of the 
WIOTE 
greater 


coach 


il i) continued 


ATA 


coach wa 


oach. trath 
rapidly,” say pointing 
out that “im 1952 about 
20% of the total: During the last vear 
it chmbed to 30% of trunk 
trafhe 


p issengel 
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American Starts First 
U.S.-Mexico Aircoach 


McGraw-Hill World New 
Mexico City- 
carl competition on it] 
jugurated aircoach service to Mexico 
Observers here expect Pan American 
World Airways to begin flying tourist 
ervice from Houston to Mexico City t 
\A’s aircoach challenge. But ther 
no official confirmation her 
> American Service—Ameri 
month became the first carrier 
ervice to Mexico, flying 
nger DC-6s daily from New ¥ 
Chicago to Mexico City 
ares on the 
first-cla rate 1S 
the carrier predi ts 
travel] 


TCAs 


if recent mn 


meet 


indercut 
much as 40 1 slash 
| ntirels 
market to Mexico and 
that so 
iveraged ipproximatelh $00,000 
nnually. AA ha rried 
SO,000 of the total each vear 
Aircoach = rate New 
Mexico Cit compa 
~145.40 on regular flight 
Chicago-Mexico City flight 
576—nearly 50° less than tl 
charge of $114 
> Passenger Backlog—American sc 
one flaw in its potential trafh buildup 
Civil Aeronauti Board has limited 
takeoff 600-ft.-high Mexico City 
Airport to 65 persons 
The carrier fears thi 
turn flight to the U.S. will cause an a 
umulative aircoach passenger backlog 
> Competing Lines—Other 


new CTVICE 


will open inl 
new ai 

greatly in tourist busine 
far ha 
person ome 
from 
$99 


} 
Ss Onn 


from 7 


restriction on re 


ompetition 


American Airlines faces 


to AA's aircoa ialleng 

from ‘Trans-Canada Air Lin ul 1S 
fight to fly from Montreal and 
Mexico Cit ia Tampa 
foreign air Cart flying 
inadian Pacific Airline 


KLM R Dutch 


won its 
loronto to 
hla. Other 
into this city: C 
Air Franc 
Airlines. 
Philippine Airlines w heduied to 
egin service this fall from San Fran 
0 to Mexico City, but PAA affiliate 
Mexicana de Avia 
in injunction from a M 
training PAL from opera 


’ 
previous 


ind 


(Campania 


proved 
bOVCO?E 


uthoritic ihe injunct 
n grounds that Philippi 


the M 


id tl vas not d 


| 


not ratih 


U.S.. Canada Sign 
New Air Agreement 


lor nto—| 
1] ] ' 
. Jan. 2 under a 
eached b U. § md 
nsport official 

Che 
rovernment-owned T( 
l'ampa en route to Mex 
that was dc d bv ( 
Board shortly befor 
heduled to inaus 
| (Aviation Week Ne 

After the U.S. erant 


to operate 


six-month 
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i license on 
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port Board called off 
iwainst Pan Am 
nd Colonial Airline 
The two U.S 
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TOPs made 
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Meanwhil 


the new 
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BOAC Reports High 
Revenues for DC-4M 


Withdrawal of all Hand Pag 
Hermes airline “tl 
worthy single t 
\irw 1 Corp ha tak 
veat BOAC hairm 
Thomas reports. Sir Mil I 
placement of the Herm yn ist 
African route by Canadair DC-4M 
Agronauts will increase BOAC’s re 
by about S$] 405.000 
have made the Fast Afri 
a paving prop ition aft 


‘) 
loss many vears 
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Roof Heliport 


© New design uses cable 


tows, landing turntables. 


@ Capacity is estimated at 
40 copters hourly. 


Heh t nanuractu 
city managements me 
port cle ign requiremet 
mav consider an old 
twist 
\ patent applied fo 
Chichester, Jr., industrial int 
igner in Washington, D. (¢ 
in automatic cable-tow tem to move 
big copters from a landing turntable to 
inv one of several available loading plat 
orms, then onto the takeoff area. The 
proy d svstem is in effect a combina 
tion San Francisco cable-car and 
Navy .urcraft carrier technique 
PSolutions Proposed—Chichester’s idea 
tems from his behef that this may help 
meet several problems that will be asse 
ited with handling ot frequent land 
and takeoffs of big (40-50 passen 
ger) copte in small downtown heli 
port 
@ Noise and wind annoying passenger 
ind ground crews when the big copter 
taxi under their own power 
e Ground risk of accident during taxi 
operations in the crowded and confined 
irea of city heliport 
¢ Fuel consumption from taxi opera 
tion 
© Rapid handling. Chichester claims that 
his system probably can mect the Air 
Transport Assn.’s tentative requirement 
of about 40 or more takeoffs and land 
ings per hour at some city heliports 
> How It Works—Chichester propose 
that the he heopter land on or taxi onto 
i turntable, then kill or idle its engine 
Ground operator turns the copter to 
put its nose next to the cable pickup 
belonging t the intended loadin 
platform 
Ground cr which could be the 
cable operator hitches the cable to the 
nose, and the copter is moved to the 
loading platform > (round 
When the copter } loaded, the cable origina 
reactivated and moves th opter to 
takeoff spot. ‘The circular course of the 
cable around the takeoff area permits 
he pilot a selection of headings beforé 
he releas the ible and takes over 
under ie copter’s own power. Chi 
"S| idea drawing (sec 
diagram onte nplate three cparate ost 
loading platforms, giving a theoretical ment 


] 
d litld 


the automatic ¢ bk tem of the heli 


port on landing IX n th loading helip 


px ik cap tv of cight copters at once on > Other Str 


talls and onc taking off 
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Self-locking CAB ORDERS 
SOL-A-NUT withstands ae pee 


AUTHORIZED: 

Southern Airways to suspend 
Clarksdale, Mi 

DeltaC&S Air Lines to susper 


temporarily at Kingston, Jamaica 





DENIED 
Delta-C&$ application for temporary 
pension of service at Greenwood, Miss 
Great Lakes Airlines made application t 
fly Burbank-New York and/or Philadel 
phia, New York-Miami, Oakland-New York 
ind/or Philadelphia, Seattle-New York 
ind/or Philad Iphia and San Dhieg ew 
Widely used on exhaust systems, pre- | York and/or Philadelphia from D 


Jan 


CONSOLIDATED: 


has proven its stamina on jet engines, too. Sturdy, one- Mail rate proceedings of Tran 
Airlines and Hawaiian Airlines 


heaters, superchargers and the like, SOL-A-NUT 


piece stainless steel construction assures long life no 
FIXED 


corrosion if nicked or scratched. Reasonable in cost, quick Mail rate of Inland Air Line 


and easy to spot-weld, SOL-A-NUT cuts assembly ume | ORDERED 
lemporary exemption until July 
in both manufacturing and maintenance operauons for Purdue Aeronautics Corp. to use a C-47 
aircraft for 600 hr. in interstate transport 


of persons and property on a charter-trip 


Monadnock, with a wealth of oO NAD N Oc K basis 
fastening experience, also has reliable Temporary exemption of Allegheny Ait 


development and production faalities : 
, ; ; Cumberland, Md., and 


v 
avatlable to manufacturers of quality | LL San Leandro lines from = rvicing 
products California Altoona, Pa 


subsidiary of UNITED-CARR FASTENER CORP. GRANTED: 

Pioneer Air Lines permission 
Abilene lex Municipal Airport as of 
Dec. 15 

Lake Central Airlines exemption until 
Jan. 1, 1955, to engage in air transport of 


» age _ 
ae A Lr (73 ! 
_“*_ OOF LO ) persons, property and mail to and from 


' / a } r Lima, Ohio 
Or bth UhAEOl? 7 Niagara Falls, N. Y., permission to inter 
J Y v vene in New York-Chicago service case 


ai : | DISMISSED: 
a . Ny Proceedings in the matter of coach fares 
IN LINE i ai , of American Airlines and Eastern Air Lines 
> J 
m tA 


/ 





SOLENOID ; 
OPERATED 2 C APPROVED: 
VALVE of “a - Allegheny Airlines application to omit 
: 7 Butler, Pa., on certain of its flight 
Mail rates of Central Airlines and Trans 
Texas Airways 








A copy of this quick-read- 
ing, 8-page booklet is yours SHORTLINES 


for the asking. It contains 





many facts on the benefits > Air Transport Assn.’s new officers of 


9 Titers/min. | ; . the airline finance and accounting con 
14,” HG Pressure Drop Ambien derived from your business “ — ae 

5 Anns 0S Cals OL; Crckciens dee) eee Y erence for 1954: John S. Woodbridge, 
tion, continuous duty. Min. voltage of operation —_ | paper and tips on how to comptroller for Pan American World 
$ Volt Buna or Teflon seat, completely sealed | A 9 . ° » ’ ‘ . 9 . 
. . Airways, president; Todd G. Cole, vice 

This is one of many model nd sizes of our re more rofitabl ° Write . . 
ad P Y president-comptroller, Delta-C&S Air 


top quality solenoids and valves 
Lines, and J. J. Taylor, vice president- 


C&F's engineering service is available for | for the “WHY and HOW 
treasurer, Western Air Lines 


| 

ape al upplications ” 
booklet. 

| 


Bilateral fle 





Write today for CAF's descriptive catalogue of 


flectrical and Hydraulic Control Equipment. 
= - = eeeeee#ee#e##ee##e##e# @ 


> Aquila Airways has been authorized to 
inaugurate service between England 
and Capri, with the first experimental 
flight set for April 1954. Regular serv- 
ice probably will follow in May with 


* Electrical * Prheumotic * Hydraulic Control Equipment * “ - 
McGraw-Hill Publishing Com- 
& heryqndes AN pany, Room 2710, 330 West 
AVE. SANTA MONICA, CALIF. # 42nd St., New York 36, N. Y. 


Carruthers 
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six hours flying tume between South- 
ampton and Capri. 


> Central Airlines plans to employ 
stewardesses instead of male pursers. 


> Lake Central Airlines has been author- 
ized by Civil Aeronautics Board to 
serve Lima, Ohio, on its east-west seg 
ment between Kokomo, Ind., and 
Manon, Ohio 


> North Central Airlines’ application to 
suspend service at St. Cloud, Minn., 
for lack of passenger patronage has been 
denied by CAB in favor of an investiga 
tion of the entire route segment to de 
termine whether the public convenience 
and necessity require continuation of 
local air service between Minneapolis 
St. Paul and Fargo, N. D., and between 
the Twin Cities and Grand Forks, 
N.D 

> Pioneer Air Lines has moved its op 
erations from ‘Tye Air Force Base, 
Abilene, Tex., to the new Abilene Mu 
nicipal Airport. Pioneer had used the 
I've base since May 15, 1952 


P Riddle Airlines has begun daily 
Miami-New York cargo flights 


© Seaboard & Western Airlines logged 
630,350 revenue flight miles in 3,185 
flight hours during October. The air 
line made 4,689 ocean crossings during 
the month and reported commercial 
and military operations 4% higher than 
during October 1952. 


> Transocean Air Lines is beginning 
weekly service between Kabul and 
Cairo. Intermediate stops will be made 
at Kandahar, Afghanistan, and Jeru 
salem. 


> Transport Air Group, airfreight asso- 
ciation, has proposed to Institute of 
the Aeronautical Sciences that a cros 
section group of military and civil air 
treight industry sponsor an intensive 
study of indirect costs, largely those for 
freight loading 


> Traus World Airlines has filed a com 
plaint with CAB against ‘Trans World 
four and Travel Service for its use of 
the name Trans World. 


> United Air Lines will have carried ap- 
proximately 17,000 passengers on_ its 
New York-Chicago “executive” (all 
male) flights by the end of 1953, the 
airline forecasts. . . . UAL flew 206,- 
633,000 revenue passenger miles in 
November. 


> Western Air Lines request to stop 
service to Spearfish, S. D., is recom- 
mended for CAB denial by examiner 


Paul Pfeiffer. 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 

penetrating the plants, laboratories and man- 
agement councils ... reporting back to you every 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 


munications system. 


THE MAN WE MEAN IS A COMPOSITE of the editorial 
staff of this magazine. For, obviously, no one 
individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 
fied men of diversified and specialized talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com- 
plements the editorial section of this magazine 

the advertising pages. It’s been said that in a 
business publication the editorial pages tell “how 
they do it” — “they” being all the industry's front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you — giving 
a ready panorama of up-to-date tools, materials, 


equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 


business information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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HAVE YOU EVER THOUGHT OF A 
GENERAL MOTORS’ CAREER? 


ENGINEERS DESIGNERS 


Electronic Electro- 
Servo Mechanical 








FIELD ENGINEERS 
our Milwaukee plant for high caliber engineers. Some of the 


necessary qualifications are—experience in research, ancilysis, you will assist in the installation, operation, 
and/or design and development . . . in any of these fields: Assignment—*:; maintenance of our equipment at air- 
craft plants and Air Force bases. The work will include liaison 


between AC and the customer, training of customer personnel, ana!- 
ysis of problems, and recommendations for improvements. Many of 


AIRBORNE INSTRUMENTATION COMPUTERS these outstanding openings are one-year overseas assignments. 
SERVO-MECHANISMS AVIONICS 


R's now we have unusually attractive project assignments at 


your educational background can 

Your Background—{:%, any of the fields of AE, EE, 

ME, Physics, or equivalent. To be successful in these positions you 

b= yo wm be pecmanees peeone mm en~y ~ a 4 should Seve a detnite interest in people as individuals and be will- 

extensive manufacturing as well as deve ent programs. i 

At AC SPARK PLUG you will be part of a steadily al divi. ing to relocate to field assignments. Single men given preference. 

awe of woe ig yy with Fog od 20 your experience la the 
trument field. th us you profit from “smail-company” advance- th ti ° a i 

ment opportunities plus Narge company” employee benefits. AD- Tr aining—} palleaubes} per 2 oe bm 

VAN FROM WITHIN is a tact, not a phrase. Let your next ments. In addition to your salary, you will receive a field allow- 

step be a letter to : ance—and a substantial bonus if selected for overseas assignment 

. 1 you're looking for an opportunity with a “present’’ and a 


SUPERVISOR OF EMPLOYMENT future write us for further facts. 


AC Spark Plug Division ° GENERAL MOTORS CORPORATION 


1925 E. KENILWORTH PL. MILWAUKEE 2, WIS. 














SE eeEeE————eE——EE—eEee 


STRESS ANALYSTS = 1! ASSISTANT 


with actual aircraft stress experience 


Also AIRCRAFT ENGINEERS AND DESIGNERS SUPERINTENDENT 


Here's an opportunity to work in one of the most interesting and 


fastest-growing segments of the aviation field— i 
We are looking for a man with 


HELICOPTERS | 
a broad machine shop background 


Sikorsky Aircraft, foremost designer, developer, and manufacturer of 
helicopters, is increasing its production of the latest type, combet- who has spent the last several 
proved helicopters and is expanding its research and development years ina responsible position in 


dina airframe production. Some engi- 
Here’s your chance to work with the top men in your profession— neering training or experience is 
men who made the first practical helicopter. : : 
ne desirable but not essential. 
You'll Find at You’ njoy 
3 h -— 
Sikorsky Aircraft These Advantages This position is with an bes ab 
lished aircraft company with an 
“a ee ee re excellent reputation in the indus- 
—cost-of-living adjustments : S an 
try for designing and building 


—an engineering staff of exceptionally 

high calibre —good chance for advancement 
~—unduplicated research and testing , . 

tocilities —many insurance benefits, includ- quality airplanes and components. 
——@ respect for and interest in new ideas ing a retirement income pian 





i if you fee! you can qualify, send 
Moving Expense Allowance your resume including your salary 


Send resume to E. H. TUTTLE requirements to: 


SIKORSKY AIRCRAFT eee 


Division of United Aircraft Corporation 620 N Michigan Ave., ©! 
Bridgeport 1, Conn. 


iicago 11, Ill 
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SEARCHLIGHT SECTION 


OU Qld Toners Ne 
TODAY! 


GOODYEAR AIRCRAFT CORPORATION, pioneer and 
leader in lighter-than-air craft, offers you a new employ- 
ment opportunity with a well-established and fast- 
growing company where ‘‘careers are planned.” 


DESIGN AND DEVELOPMENT engineering opportunities 
are available for capable and imaginative men and 
women in the field of airships, aircraft and aircraft 
components. 


RESEARCH AND DEVELOPMENT projects — missiles, elec- 
tric and electronics systems, servomechanisms, new special 
devices, fiber resin laminates — all present an urgent 

need for engineers with fresh talent, aptitude and 
ambition. 


POSITIONS ARE OPEN at several levels in various fields 
with salaries based on education, ability and experience. 
Physicists Civil engineers 
Mechanical engineers Electrical engineers 
Aeronautical engineers Technical editors 
Welding engineers Technical illustrators 


AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located 

in the lake region of northeastern Ohio. Cosmopolitan 

living, year-round sports and recreation, cultural and 
educational advantages make this thriving city an ideal 
spot for a pleasant home. 


YES, BUILD YOUR FUTURE — TODAY! Write, giving your 


qualifications, or requesting an application form. 


Ah 


oa C. G. Jones, Salary Personnel Departmen? 


a 

















a 
GOOD“YEAR aI 
AIRCRAFT ge bai} |) 
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ENGINEERS WANTED . 
eee 


one of the largest multi-engine aircraft modification centers in the 
United States and now designing many prototype installations and 
manufacturing kits for the Air Force. 


Positions are now open to qualified aircraft engineers for: 


* ELECTRONIC and ELECTRI- STRUCTURAL LAYOUT MEN 
CAL INSTALLATION DESIGN WEIGHT ENGINEERS 


* INSTRUMENT INSTALLA- 
TION DESIGN LIAISON ENGINEERS 


PROJECT ENGINEERS LAB TECHNICIANS—Radio- 


HYDRAULIC DESIGN Electrical 
LOFTSMEN CHECKERS—Electrical-Radio- 


TECHNICAL WRITERS and Mechanical Design-Air Frame 
ILLUSTRATORS 
Hayes is a leader in the industrial expansion of the South 
and foremost in Aircraft 


¢ ENGINEERING © MODIFICATION © OVERHAUL 


Write to: Executive Engineer Hayes Aircraft Corporation 
P. O. Box 2287, Birmingham, Alabama 








Stafy Engineer 
COCKPIT DESIGN 


We have an opening for a staff specialist in military 
aircraft cockpit design and pilot’s comfort and safety 
requirements. This man will be responsible for speci- 
fying the requirements for cockpit design and arrange- 
ment, including such items as cockpit lighting, vision, 
air conditioning, instrument and control arrangement, 
pressurization, acoustics and escape methods. He will 
coordinate all design arrangements and will be resporn- 
sible for design conformance to military cockpit stand- 
ardization requirements 


Applicants should possess four years’ engineering 
college plus six to ten years’ aircraft design experience 
including several years as cockpit design specialist and 
experience as a pilot 


lo arrange for a personal interview submit letter of 
application including resume of education and experi- 
ence to 


ENGINEERING PERSONNEL SECTION 
CHANCE VOUGHT AIRCRAFT 
P,. O. Box 5907 Dallas, Texas 


= pa eS 

















Coats 
ENGINEERING 
OPPORTUNITIES 


with world’s leading producer ef 
light commercial airpianes 





for 


® Design Engineers 
© Design Draftsmen 
© Research Engineers 


Send Resume te 
Empleyment Maneger 
CESSNA AIRCRAFT CO. 
WICHITA, KANSAS 











Wanted 


A & E MECHANIC 


Opening for experienced A&E Mechanic 
to maintain company owned Lodestar. 
Submit resume of experience with orig 


inal letter of application to: 


Placement Department 


MARATHON CORPORATION 


Menashe, Wisconsin 














tPPLIBS {Bor No 

VEW YORK : 

CHICAGO ) 
SAN FRANCISCO 











SELLING OPPORTUNITY OFFERED 


SMANAGER 
nstrument Cor 


er ne 


AIRLINE PILOT age 382, presently flying fo 
scheduled carrier desires executive fiying p 
" on, 11 years experience in all types of flying 
All replies promptly answered. PW-117 Avia 
t n Week 
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ENGINEERS! 


ADVANCED PROJECTS OPEN 
new careers AT RYAN 


* Airframe Designers 
* Stress Analysts 
* Power Plant Engineers 
* Aerodynamicists 
* Electronic Engineers 
* Draftsmen and Loftsmen 
Rex lies to 
Director of Engineering 
will be held in strict confidence 


@ RYAN 


AERONAUTICAL COMPANY 
San Diego 12, California 
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$3500.00 exchange 


These engines are 00:00 time since C.A.A 
approved overhaul and have had ACES 
C.A.A. approved outside in lubrication 
system blower to thrust plates incorporated. 
They have also been block tested in our 
modern test cells and have been prepared 
for long term storage 


C.A.A. APPROVED OVERHAULS 


$3000.00 exchange 
$1950.00 exchange 


@ R-1830-92 
@ R-985-ANI-3 


ALL WORK AND ENGINE SALES CARRY OUR 100 hr WARRANTY 


AIR CARRIER ENGINE SERVICE Inc. 
C.A.A. Approved Intl. Airport Branch 


Repair Station No. 3604 P.O. Box 236, Miami 48, Fioride 
Cable “ACENGSER” 














SKILLED 


PILOTS 


AVAILABLE 
No Fee to Employers 
PILOTS EMPLOYMENT AGENCY 


Teterboro (N. J.) Airport 
Hasbrouck Heights - 8-169! 








PRODUCTS WANTED 


FOR SALE TO 
THE 
ENGINE MANUFACTURERS 


By established Manufacturers Representa 
tive, experienced on electro-mechanical de- 
vices and structural] assemblies. Salesmen 
cover Eastern Seaboard. 


RA-9922, Aviation Week 
$20 W. 42 St, New Yerk 86, N 





C-54 E SERIES AIRFRAME SECTION 


OUTER WING PANELS CERTIFIED, Export packed, F.O.B. Los 
Angeles. Price per set. $52,500.00 


CENTER SECTION CERTIFIED, Export Packed. 
ae $125,000.00 


FUSSELAGE NOSE SECTION, STRUCTURE ONLY, Certified, Ex- 
port Packed. Price $18,580.00 


CERTIFIED EMPENNAGE or Parts Thereof. Price on Request. 
Price on Request 


AMERICAN AERONAUTICS CORP. 
3104 West Vanowen Street Burbank, California 
TWX BRB 7127 Tele. ROckwell 9-1296 











Now Available... Latest Issue 
AN : AND: MS : NAF: NAS 
Standard Parts Books 


Vol. 1 Utility Standards 
Vol. 2. Aircraft Standards 
Vol. 3 Design Data Sheets 
Military Standards 
Engine & Propeller items 
Vol. 4 National Aircraft Standards 
Each volume complete—$15 per volume 
Vu y Diseou ! s trial, Dealers Invited 
Write for price and discount list 
JOHNSON RESEARCH CORP. 
Dept. 123, Bethpage, N. Y., Hicksville 3-2210 








WANTED 


2 R1830-SUPER-92 for DC-3 
NTSO or runout 

Will trade -94 or pay cash 

State time, price, details 


W-1123, Aviation V 
Michigan Ave h 
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R1340-AN1 and R1340-S3H1 
CYLINDERS 


PART NUMBERS:.- 


15738 15821 


WRITE OR WIRE 


weed NEWARK N. J. 


eee 








SEARCHLIGHT SECTION 








FOR SALE 


Douglas—DC-3, DC-4, DC-6 
Convair—240 
Lockheed—Constellation 
Beech—D-185S, C-18S 
Lodestars—Executive Interior or 
For Conversion 
Phone— Wire— Write 


WESTAIR, INC. 


WHITE PLAINS NEW YORK 




















AVIATION 
INSTRUMENTS 


EMERGENCY REPLACEMENT * OVERHAUL « SALE 


Instrument Associates offers you the services of their CAA approved laboratories 
for fast overhaul, modification and sales of aviation instruments. Whether one 
instrument or thousands, our production line facilities for the overhaul of instru- 
ments results in a savings of both time and money. If your instrument needs are 
electronic, gyroscopic or pressure, Instrument Associates can serve you 


Authorized Sales and Service for 
ECLIPSE — PIONEER + KOLLSMAN 8 U. S. GAUGE 
L. N. SCHWIEN ENG CO. ee EXIDE AIRCRAFT BATTERIES 


CONTRACTORS TO U. S. A. F. — U. S. N. — DOMINION OF CANADA 
C.A.A. APPROVED REPAIR STATION 33564 








GRUMMAN MALLARD, G-713 
FOR SALE 


Newly reconditioned, fully equipped. 
Total time, 1300 hours. 


SKYMOTIVE, INC. 
P. O. 448 Park Ridge, II! 
Tuxedo 2100 





Write for Catalog NETOO western ution amet 


INSTRUMENTS CLASS 1, 2, 3, 4 
AND LIMITED ACCESSORIES 


351. GREAT.NECK ROAD, GREAT NECK. WY 
Telephone GReat Neck 4-1147 


License-21 


40 
WUX Great Neck. WY 





Lambert Field 
St. Louis, Mo 
TErryhill 5-151) 


HAS IN STOCK 


AR c 15D Omni, R-15 Receiver 
F.11 Isolation Amplifier 
Bendix MN53 Marker Receivers 
Collins 17L VHF 180 Ch. Trans 
17M VHF 360 Ch. Trans 
SIR VHF 280 Ch. Reve 
51R VHF Omni, RMI 
560 Flight System 
51Z 3-light marker 
51V UHF 20 Ch. Glide Slope 
18S MHF 20 Ch. Tr -Reve 
LVTR.36 VHF 34 Ch Tr.-Reve 
ADF.12, ADF-.14, L-2 Auto 
Pilot 
Sperry A-12 Autopilot 
C-2 Gyrosyn Compass 
H-5 Gyro Horizon 
DC.3, C-47 Parts 
D18S, 35 Parts 
Hayes Brakes-—C-47-DC.3 
Deicer Boots—-D18S, DC-3 
Tires—DC.3, DI8S, Lodestar 
Pratt & Whitney R985, R1830 Parts 
Continental E185 Parts 
Wright R1820 Parts 


Call TErryhill 5-1511 for Airex Service 


NAVCO ine. 


Douglas 
Beechcratt 
Goodrich 


COMPASSES 


ROTATABLE RING—-GRID LINES 
Navigators’ Type D-12— Pioneer 
(Bendix) 1832-3-A. New, in indi- 
vidual cartons. Govt. cost $200 
plus—our price to dealers $21.85 
each. Sample $26.85. 
MANNING EQUIPMENT CO. 


1 EAST 45th Street, NEW YORK 17_ N.Y 
PHONE: MUrray Hill 2-2278 








FOR SALE 


DOUGLAS DC-3C 


Passenger taterior Airtine Radio Equipment — 
Heavy Gear — Hydraulic Assistors, Fuel & Oil 
Shut.offs — P&W i840-92 Engines Zero SOH. Low 
Total Hours 


ATLANTIC AVIATION CORPORATION 
Teterboro Airport, N. J. Tel. :Hasbrouck Heats. 8-1740 

















BEECHCRAFTS 
TWINS and BONANZAS 


Guarenteed to be as represented 


For the best, consult your 
BEECHCRAFT DISTRIBUTOR 


ATLANTIC AVIATION CORP. 


TETERBORO AIRPORT LOGAN AIRPORT 
TETERBORO, N. J. BOSTON, MASS 
Hasbrouck Heights 68-1740 
East Boston 7-4630 


EXECUTIVE TRANSPORT AIRCRAFT 


All Models 
BEECHCRAFT LOCKHEED 
CONVAIR GRUMMAN 
DOUGLAS CESSNA 
AERO COMMANDER 
JIM WELSCH Aircraft Sales 
60 East 42nd Street, Suite 628 
New York 17, New York Murray Hill 7-5884 





FOR SALE 


LOCKHEED LODESTAR—Model 18- 36 


Semi-Executive Interior—Wright G-20: 
Left: 600 Hrs Right: 130 Hr 
1002500, SOH—2685 :00 Available immediate De- 
livery 

ae at egy CORPORATION 
Teterboro Ai sbrouck Heights 8.1740 








FOR SALE 


PORTABLE STEEL AIRFIELD 


3500 TONS of 
Irving Grid Landing Mats 
Will be sold in any quantities 
Rail and Barge Shipping Facilities 


ALTER CO. Davenport 3, lowa 











Remmert-Werner, Inc. 
Lambert Field, St. Louis, Mo 
Executive Aircraft 


OO 
— 


’ a OC-3 Lodestar D18S 


' Conversion-Maintenance-Parts 
Complete Services and Sales 


NEW BG SPARK PLUGS 
Recommended for R1830 & R2800 
10,000 Available at 75¢ each 
for Lot Purchase 


AIR TRANSPORT SERVICE 
Montreal Airport Montreal, Que., Can 











FOR SALE 


2 DOUGLAS C-47A’s 


sargo Configuration Fully Euipped For 
Immediate Service—Low Total Hours. 
ATLANTIC AVIATION CORPORATION 
Teterboro Airport, N. ! 
Tel.: Hasbrouck Heights 














FOR DC-3 LEASE 


DC-3 available, with crew, for long term 
lease to Corporation. Very reasonable. 
Airstair Door. Full equipment. 


¥'L-1076, Aviation we ek 
330 W. 42 St., New York 





UNUSUAL 
OPPORTUNITIES 
can be found each week 
in the 


SEARCHLIGHT SECTION 
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aircraft parts, accessories, AN and NAS hardware. 


AIRCRAFT ACCESSORIES 


Description 
Hester 


Hester 
Blower 
Blower 


Tenk Unit 


Trim Tab Control- 


er 
Oil Cooler 


Hydraulic Pump 


Hydraulic Pump 
ey ‘tm, 4 


3000 PS 
Hydraulle Cylin- 
der 
Hydraulic Cylin- 
er 


COs Cylinder 
CO: Cylinder 
Anti-lcer Pump 
Auxiliary Power 


nit 
Auxiliery Power 
Unit 


Pump 
Pump 
ump 
Seperetor 
Accumulator 
ctustor 
Wobble Pump 
(D-3) 
Ony 


It 


gen Cyl 
Win hield Wiper 
K 


Mis. 

Surface Com- 
bustion Co 

Stewart Warner 


Part No. 


Quen. 
83A9 6 


9218 230 


(200,000 BTU) 


Dynamic Air 
Engine 

Joy Manulec- 
turing Co 

Minn. Honey- 
well 

Pioneer 


UAP 
UAP 


Vickers 
Vickers 


Vickers 
Vickers 


Air Associetes 
Alt Associetes 


Edison 

COn Mfg. Co 
Kidde 

Kidde 

Adel 

Eclipse 


Lawrence 


Pesco 

Pesco 

Pesco 

Pesco 

Vicken 

Alt Associetes 
Erie Meter 


Kidde 
Marquette 


4582-AA-6C 


U-702-15 24 


G-1098D 1 


4#15701-R 20 


U8416-MM 12 


U8013-MM 4 


MF9-713-15H 120 
124 


PF4-713-20BCE 397 
MF45-3911-20Z 43 


HC2109 
HC2110 


117-47 
ASDC? 
981280 
M8700 368 
D7818 
NEP.2 


LER-30D 


1EAR.280BH 
1E-691 
2E25aSA 
3V-217-HC 
AA14002A 
M-2031 
AN4014 


15 
8 


923748 
K14949E 


ENGINE ACCESSORIES 


Starter 
Generator 


Starter Motor 


Fuel Strainer 
Governor 
"rap. Reversing 
~ontrol 
Ol! Separator 
Oil Filter 
Pressure Reliel 
Valve 
Techometer 
Vecuum Pump 
Sperk Plugs 


Eclipse 
Eclipse (NEA- 
3A) 


Jack & Heinz 
GE 


Eclipse 
Stromberg 
Stromberg 
Holley 

Holle 

Scintille 

Pesco 

UAP 
Woodward 
Ham. Standard 


Eclipse 
Purolator 
Aerotec 


Eclipse 
Eclipse 
Aero 


1416-19 
T16-3A 


JHI95O-R 


100 
20 


27314 
V301B7 


2227-11-D3A 1 
610-2C 


6 
LS4-AD1 185,000 


AIRCRAFT ENGINES & PARTS 


Engine 
Engine 
Engine 
Engine 


Follower Assy 
Blower Assy 
Sheft 

Shalt 

Geer 

Gear 


Bearing 
Housing 

Nose Housing 
Crankcase Assy 
Pump Assy 
Drive Assy 
O.E.C. Unit 
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Wright 
Wright 
Wright 


v 
oe 


VVVVVVVUUTD 
2 Ge Re Be Be Ge De Be Be we 
KEKKKK KK KKEKE 


Wright Aero 
Wright Aero 


R-1820-52 
R.1820-54 
R-1820-60 
R-1830-43 
1045A 
3506 
8288 
IMB14 
48362 
48363 
48461 
76236 
84289 
8448) 
84591C 
84350-D 
420313 
416421 
FMI! 





AIRCRAFT ENGINES & PARTS (Cont.) 


Description 
O.E.C. Unit 
Bearing 
Bearing 


Compess 
Gyro Indicator 
Gyro Indicator 
Position Indicator 
Wheel & Flep 
Position Indicator 
Wheel & Flep 
Position Indicetor, 
Wheel & Flap 
Pitch Trim Geuge 
Cowl Flap Indicator 


Mf. 


Torineton 
F atnir 


GAUGES 


Eclipse 
Eclipse 
Eclipse 
Weston 


GE 
Eclipse 


Eclipse 
GE 


Oi! Temp. indicator Lewis 
Oil Temp. Indicator Lewis 
Oil Temp. Indicator Weston 


Menitold Pressure 
Gauge 
Manifold Pressure 
uge 
Fuel Quantity 
Gauge 
Dua! Carb. Temp 
Gauge 
Carb. Air Temp 
Carb. Alr Temp 
Alr Temp. Gouge 
Air Temp. Gauge 
Air Temp. Geuce 
Air Temp. Geuge 
Ais Temp. Gauge 
Ajit Temp. Gouge 
Air Temp. Gauge 
Air Temp. Gouge 
Air Temp. Geuge 
Air Temp. Geuge 
Cylinder Heed 


emp 
Torque !ndicator 
Tachometer indi 


cator 
Tachometer Indi 
cator 
Magnesyn Pos 
Indicator 
Meenesyn Trens- 
mitter 
Masnesyn Indi- 
cator 
Pressure Trans- 
mitter 
Pressure Trans- 


mitter 
Differential Pres 

sure uge 
Differential Pres- 

sure Geuse 


Manning, Mex 


well & Moore 


US. Gauge 
(Metric) 
Eclipse 


Weston 


Lewis 
Weston 
Weston 
Weston 
Weston 
Weston 
Weston 
Weston 
Lewis 
Lewis 
Lewis 
Lewis 
Lewis 


Eclipse 
GE 
Eclipse 
Eclipse 
Eclipse 
Eclipse 
Eclipse 
Glennint 
Kollsmen 


Kollsmen 


AN?00-K3L2 


Part No. 


PY4M(B24) 
NR6L12 


Quan. 
17 
25790 
18273 


36001 -O 

14601-1F-B1 
10078-1AG 
ANS 780-2 


ANS 780-2 1000 


20100-11C-4-A1 23 


15100-1B-A1 
BDJQ9AAY 
7703 

7704 
e2eTyi372 
ANS5770-2 
AW?-3 


4-25K 146 


3801-38 128 


e2sTy1272 


17103 
119862 
127TYI0Z2 
T27TY7I2Z2 
127TY73Z2 
12 7TY74Z2 
128-4072 
727-TY37P 
47B22 
47823 
47B94 
47B91 
76B19 


20100-49B-14A2 9 
8DJ13ABk 6 
2229-1F-2A 208 


20000-8A-14 v 


22101-11-A4 
47114-D2.0-20 
906-6-011 


254BK-6-052 


AIRCRAFT (RADIO) 


Transmitter 

Receiver 

Amplifier (PB10) 
W/ED: Mount 

Amplifier 

Redio Noise Filter 

Radio Noise Filter 


Tube 
Standing Weve 
Ind 


Antenne Switch 
Control! 
Station Box 


Insulator 


Bendix Redio 
Bendix Redio 
Eclipse 


Eclipse 
GE 
GE 


Hewlett Pack- 
d 


or 
Bendix Redio 
Bendix Redio 
Bendix Redic 
Bendix Redio 


TA-19B 
RA10-DB 
15401-1 


12086-1C 
1C-200 
NF10084 
JANGALS 
415A 


MS49A 
3616 
3620 

MT aac 


ELECTRICAL PARTS 


Transtormer 
Trans!ormer 
Transformer 
Transformer 
ervo Motor 

Motor 
Motor 
Motor 
Motor 
Motor 
Clrevit Breaker 


Eclipse 
Eclipse 
E-lipse 
GE 


Trenscicc 
G 


GE 

GE 

A iresearch 
Diehi 
Soencer 


DW33 
DWee 
DWa4?7 

10G3 

#1 300-290 
SBAAONIIA 
SDP65-MB1 
SBA?5D-J48 
96675 
FD65-5 


PM.-5 2094 





SEARCHLIGHT SECTION 


WORLDS LARGEST STOCK! 


All parts listed—plus many more—are always carried in our huge stock of unused 


Let us screen your inquiries. 


ELECTRICAL PARTS (Cont.) 


Description 
Cireult Breaker 
Cirevit Breaker 
Circuit Breaker 
Cirevit Breaker 
Amplidyne 
Amplidyne 
Switch 
Ignition Switch 
ignition Switch 
Master Switch 
Thermo Switch 
Heater Contro! 
Switch 
Air Ram Switch 


Air Rem Switch 


Pressure Switch 
Pressure Switch 
Impact Switch 
Switch 

Dome Light 
Dome Light 
Dome Light 
Pius 

Plue 

Reley 

Reley 

Relay 

Reley 

Reley 

Reley 

Reley 

Relay 

Reley 

Contro! Sox 


Compensetor 
Solenoid 


Flex. Cable 
Temp. Control 
Noise Filter 
Regulator 


. 
Velve (3000 PSI) 
Restrictor Valve 
Restrictor Valve 
Restrictor Valve 
Reswictor Valve 
Restictor Valve 
Restrictor Valve 
Restrictor Valve 


Cone Check Valve 
Cone Check Valve 
Cone Check Valve 
Cone Check Valve 


Check Valve 
Check Valve 
Check Valve 
Check Valve 
Check Valve 
Valve 
Valve 
Restrictor Valve 
Lock Velve 
Brake Valve 
Selector Valve 
selector Valve 
Selector Valve 
Selector Valve 
Selector Valve 
Selector Valve 
Selector Valve 
Selector Velve 
Solenoid Valve 
Maanetic Valve 
Throttling Valve 
Relief Valve 
Pressure Reliel 
Velve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve ‘0 


SOOPSI) 


Quen 
45 
45 


Mis. 
Spencer 
Spencer 


Part No. 
€6363-1-5A 
C6363.1-2A 
Heinemann AM1614-80 1700 
Cutler Hammer 6141-H69A 937 
GE SAM3I1TJIOA " 
GE SAMIINI1O 111 
Kidde A-4614 Ss? 
Scintille ANI213-1 70 
Nesco A-H94-3296) 250 
Jos Pollack Meera 66 
Fenwall 17322-2 196 
White-Rodgers 1033-461 26) 
Minn. Honey- PG?08AS1 148 
well 
Minn. Honey 
wel 
A erotec 
Eclipse 
Kidde 
CH 
Corimes 
Grimes 
Grimes 
Cannon 
Cannon 


PG208 AS? 40 
M-101-8 
3135-11 
SA/IA 
8909-K99 
ANI096-4 
AN3096-5 775 
AN3096-6 1365 

NAF310310-4B8 2747 

NAF310310-5B 409 

Leach 47 

Leech a4 

Allied - 31 

Sauere D 8? 8 

GE CR2791-G100-K4 281 

GE CR2TI9RFIO1-Ad 696 

Guardian G34464 

Guardian G31509-A 

Cc. P. Clare D2060 

Vepor Car 98048 
Heating Co 

Vapor Car 468311 
Heating Co 

Interstate Air- 
ch & Eng. Co 

Alresearch 

Fulton Syphon 

Mellory 

GE 


VALVES 


Kidde 982585 396 

Oh. Chem AN60009-18 325 

Oh. Chem AN60009-2A 247 

Parker 2-1046-76 4? 

Parker SP4-2746-17 68 

Parker SP4-2746-78 105 

Parker SP4-2746-79 40 

Parker SP4-2746-860 

Perker SP4-2746-81 

Parker SP 4-2746-76 

Adel 18784 

Parker PL2-2546-75 

Parker PL2-2546-76 

Parker PL2-2546-77 

Parker PL2-2546-78 

Parker PLY-843-54 

Parker PL2-1846-77 

Kenyon 19100-9-101B 

Eclipse 557-5 

U.S. Geuge AW-CV.-1-14 

Parker 4-746-10 

Vickers AA31400 

Adel 18784 

Adel 12924-2 

Vickers 146102 

Parker SP.1-445-8 

Adel 09530 

Adel 095 30-2 

Ade 09560-.? 

Adel 09632 

Ade D9696 

Ade! 010044 

Adel 010051 

United 17D6210 

(AN4078-1) 

yntrol AV1IB1174 
13-A-01 
1965-9006 
¥301B7 


70 
ee 
of 
7000 
2585 


NF3-5 00 
IGBDI AIBA 13 


47e 
668 
478 
179 
237 
)44 
944 
7700 


114 
1865 
940 
20 


(oenere! ' 


Aires 
A erotec 


74247 (TyPH3) a14 
ANS830-1 235 
ANS58 30-6 14 
ANS#31.1 aed 
612-4A 130 
K1593.6D 1ee8e 
146109 “a 


Supply 
Whittaker 
Whittek er 
Parker 
Eclipse 
Kohler 
Bendix 


A ere 


COMMERCIAL SURPLUS SALES CO. 


4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND 


1953 


TELEPHONE 


CURTIS 7-3300 


65 











' COCKPIT 
VIEWPOINT 


By Capt. R. C. Robson 


More on Lost Airplanes 


A few columns ago (Aviation Werk Nov. 30, p. 76), the subject of 
lost aircraft was broached, with the acknowledgement that it was indeed 
a touchy subject. That manuscript was written during the first week 
in November and since then several things have happened to indicate 
that more on this topic might not be amiss 

For one thing, letters from other pilots indicate that they feel the 
same way—strongly. One quote from a military pilot puts it nicely: “There 
was a time when instrument weather provided the comforting thought, 
‘Only the first team will be out.” However, this no longer seems to be 
true, and those prop-wash bumps occur more and more frequenth P 
P Others Agree—Many other pilots feel the same way. Although the air 
is ‘‘free”’ to anyone, the abuse of that freedom, either by endangering lives 
or by causing irresponsible delays to others, is a serious offense 

Another indication of the importance of this topic (actually there were 
several episodes) occurred during the third week in November—a week which 
Kast Coast inhabitants will long remember as the period of the “great 
smog.” 

Reduced visibility literally stopped highway traffic during mid 
afternoon on some days and night conditions dropped below zero-zero! 
Obviously air travel approached the vanishing point 

Ihe night of the 21st was particularly bad. At Boston’s Logan Airport, 
the report was 100-ft. ceiling and 1s-mile visibility for several hours. Con- 
sequently, scheduled airliners as well as many other ships headed elsewhere 
In the midst of the turmoil, there appeared a small plane from Cape Cod 
and, after being advised of the weather, requested a contact approach! 
© Another ‘Tragedy—Since only military and airline flying carries landing 
restrictions, the tower could not deny this operation. The result was just 
what could be expected. ‘Two occupants were fished out of the ocean by 
crash boats, the other went down with the ship 

\ similar tragedy took place at La Guardia Field some time that night 
A rented lightplane with a pleasure party aboard contacted the tower, 
learned of the near zero-zero conditions, and was not heard from again 
Next moming workmen on the field found the remains of the aircraft and 
the bodi 

l’ortunately—if such a word can be used at this time—these instances 
concerned only the occupants of those planes. It seems, however, that pilots 
not only have the obligation of sefety for their passengers, but they also 
have an obligation to conduct a safe flight for the good of the entire avia 
tion world 

Public wrath at accidents does not easily distinguish between types of 
iircraft, and everyone can suffer according], 
> Why?—As stated in the preceding article, cases of mechanical failure 
instrument or radio trouble, ete ire not held against the pilot Failure of 
the thinking mechanism, however, is quite another matter. The question 
irises, “Why on earth did the pilots fly into weather like this, much 
less try to land in it?” 

Landings under extreme conditions can’t be made safely with multi 
engine, multi-pilot, multi-equipped planes; how can it be done with less? 
over-regulated industry, this 


? 
Neverthel 


Being all too familiar with our sometimes 
iuthor has alwavs tried to avoid advocating more of the same 
episodes like these are precisely the reason for rule making 

“Qualified” still appears to be the key word. When a pilot willfully 
enters an area—cither weather-wise or geographically speaking—for which 
he is unprepared, then he is wrong. Somehow this must be prevented 








AVIATION CALENDAR 





Jan. 8-11—Florida Air Pilots Assn., 11th an 
nual air cruise, Miami, Fla 

Jan. 10-12—Institute of Surpl Dealers, 
trade show and convention, Madison 

Square Garden, New York 

Jan. 12-18—Society of Automotive Engi 
neers, annual meeting, Sheraton-Cadil 
lac and Statler Hotels, Detroit. Ameri 
nan Helicopter Society will present a 
familiarization program and a symy 
on copter fatigue problems Jan. 14 

Jan. 18-22—American Institute of Electrical 
F-ngineers, winter general meeting, Hotel 
Statler, New York 

Jan. 20-22—Operations Research in Produc 
tion and Inventory Control, Case Insti 
tute of Technology, Cleveland. Speakers 
include Paul Stillson of Lockheed Aircraft 
Corp 

Jan. 25-28—Plant Maintenance 
ing Show, International Amphitheater, 
Chicago. Conference will be held during 
the show period it the Hotel Conrad 
Hilton 

Jan. 25-29—Institute of the Aeronautical 
Sciences, 22nd annual meeting, Hotel 
Astor Ne W York Honors Night Dinner, 
Jan. 25 American Helicopter Society 
will present papers on transport ind mili 
tary copter design Jan. 25 

Feb. 3-5—Society of Plastics Industry, ninth 
annual division conference on reinforced 
plastics, Edgewater Beach Hotel, Chicago 

Feb. 4—Instrument Society of America, 
ninth annual regional conference, Hotel 
Statler, New York, Aviation section's pa 
pers will include: Afterburner Thrust 
Measurement in Flight 

Feb. 4-6—Institute of Radio Engineers, sixth 
Southwestern Conference and Electronics 
Show, Hotel Tulsa, Tulsa, Okla 

Feb. 18-19—Institute of Radio Engineers 
and American Institute of Electrical En 
gineers, transistor ircuit onference, 
Philadelphia 

Feb. 21-23—Third annual Texas Agricul 
tural Aviation Conference, Texas A&M 
College, College Station, Tex 

Mar. 22-25—Institute of Radio Engineers, 
national convention, Wald«:*-Astoria Ho 
tel and Kingsbridge Armory, N York 

Apr. 5-6—Society of the Plast 
Canada), Inc 12th annual 
Mount Royal Hotel, Montreal 

Apr. 19-20—Svmposium on automatic pro 
duction of electronic equipment, spon 
sored jointly by Stanford Research In 
stitute and USAF, Fairmont | : 
Franc isco 

Apr. 21-24—S« ond nnual 
ompetition for undergraduat 
uates, spe nsored by the T 
IAS, Melrose Hotel, Dalla 

Apr. 22-23—American Institute of F] 
Engineers, conference on feed! 
trol, Claridge Hotel, Atlantic ¢ 

Apr. 29-30—American Society of 
neers, 10th biennial industr 


posium 


& Engineer 


Industry 


nference 


Convention Center, PI 
May 4-6-1954 Electr 
Symposium Departm I 
torium, Washington 
May 5-7—Third Inter na iation 
rade ww, manag \ircraft Trade 
Shows 7 Ist ( t rmory 


New York 
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LETTERS 





Comets 2 & 3 
Witl reference to 


“BC JAC S Comet 
AVIATION 


your paragraph 
Makes Record Flight’’ in 
Verxk Sept. 28th, 1953: It was 
not the first production Comet 2 that made 
Rio de Janeiro but the 
prototype vith Sere | 
won engin 
Also your statement to the effect 


the rear secty of the Comet 3 i 


the record run t 
series airframe 
and 
that 
’ sticking 
out of the DH experimental shop at Hat 
field is u No part of the Comet 
his date protruded 
However, I should hike to take this op 
portunit } } ing you on your in 
terestin t riag hich I read 


Smit 
(rove 


Nat MeckKuitt h Week's cor 
wnudent im “Mr. Smith is 
ct that it was the Comet prototype 
the first production model, that flew to 
in’ Septembe The 
handed to BOAC for testing as 
as the first production model flew. As to 
whether the tail protruded, he may be 
nght. When David Anderton and I visited 
de Havilland, the door of the experimental 
shop was open and we had a look down the 


fuselave of the Comet lip 


AVIATION 


London, sas 


was 


soon 


prototype 


route 


‘ . . 
For Business Pilots 

I read th interest your article No 3 
“Refresher Pilot Traiming Pay Off in 
Safety” by Frank Shea Ji We. of 
Curtiss-W neht 
finest prec ot ele 
equipment in the 


Ours 
believe manufactures the 


trome pilot training 
| he refore . 
when you and vour fine magazine put those 
kind words in print we are 
deed. Please accept our congratulations for 
a well-written and informative article about 
a tramimng program for a group of top-note h 


often take a back seat, pub 
licity wise, to the Air Force and commercial 


bu mes 


ippreciative, m 


pilot vhe ( 


pil ts 
i. 
Vice President 
Curtiss Wright 
Carlstadt, N. J. 


Dynes, Not Dienst 


at 
HcCclo 


C orp 


lest 
AVIATION 


cling towards 
a mayazin ie type published im 
AVIATION Weer wholeheartedly sup 
port 1 by 1 lest and Develop 
pl feel that recently pub 

include “Space Cadet 
nsationalism do not 


hinder, the 


ment 


understanding 
n the 


1150 ke 
name of Donald | 
Pest Operations Sect ‘ 
mi pelle 1 to read D I Dien 
leser ; a large share of credit 
tion ot ‘ rT ; tal 

tation 

Ricuarp F. Gompertz 
i ntal Rocket I 
rds Air Force Base 


rie 


Too Plush? 


knov inagazine 
© Page 84, “Piloting his 1A ( iat ha 
countermeasures ver i Ou ATV 
raider, Rear 
Navy BuA left 
veek inspection tour of aircraft 
ated in the West and Midwe 
Would not old-fashion evesi 


and More 


en emp! 
into oper 


y mcf 
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~ Stretch-Wrap 
Forming 


fo your designs ! 


From large extrusions to small., . 
from narrow sheets as well, Hufford 
can supply stretch-wrap formed 
parts to your exact specifications. 
Quality, uniformity of parts 

and delivery will meet your complete 


elithicrallolk 


Write for details and 
quotations on your work! 


NUR 
Werkine Works Pre 


EL SEGUNDO, CALIFORNIA 





AUTOMATIC CONTROL of the variable crea nozzle (illus- 
trated above) regulates exhaust velocity and temperature 


hs is 


MOST POWERFUL of J47 family, afterburner version gives 
F-86D Sabre Jet extra power to climb quickly for interception, 


ONLY ONE-MAN INTERCEPTOR in operation today, North American 


F-86D is powered by G-E engine which requires minimum pilot attention. 


Easy-to-operate G-E Jet Engine 
Lets Pilot Concentrate on Interception 


Electronic “Brain” Permits Complete Engine Control with Single Lever 


INSTANT BURSTS OF POWER plus simplicity of opera 
tion make G.E.’ 
powerplant for high-altitude interception. Powering the 
North American F-86D, America’s first one-man rocket 

armed interceptor, the afterburner version of the J47 is 


s J47 with afterburner an outstanding 


equipped with automatic electronic controls. For any 
throttle setting, the controls maintain opfimum engine 
performance under varying flight conditions. This allows 
the pilot to focus his attention on his main job 
ing out enemy aircraft! 

“SENSORS” FEED INFORMATION pertaining to engine 
fuel-flow, 
The 


seek- 


pressure and temperature, air temperature, 


and other variables into an electronic ‘“‘brain.”’ 


brain compares power needs with engine performancs 
Adjustments, if necessary, are then made automatically 
“brain”? controls fuel-flow and variable 
nozzle on the afterburner. 

AUTOMATIC ENGINE CONTROL is supplemented by 


other features such as anti-icing provisions which are 


as the area 


essential to high-altitude interception. These engineer 
ing accomplishments have been factored into the J47 
by G.E.’s design, development, and manufacturing 
organization—an organization that is actively proving 
that “Progress is General Electric’s most important 
product.”’ Section 230-13, General Electric Company, 
Schenectady 5, N. Y. 
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